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4=@® 1664—1665 ^g»<*S*WiE#¥ffi>(Wasee 

»tew# fa. ftxf#ttaj«w«a&gteT4aAitt<j# 
a, 4SMi'm»fiFE, is®**®*, #»#if 

ffifafW'frffi#®,W®ag«I^W&*fa«K4faisao * 

#cJfcS*di7£tt. 

1665 *p, 3S n £ ± 7 S««, ^a^®l#F*^0S!lift ^, 4* 
*«£» 18 't-M WWIWM, 

«£*MSfc»4sawwj&jsw. 


1684 5 n , Afsift* mm » ns 


&, fiEMTfTMWHttMSaiW31 Tl^lfS. tfcg*. 8-10 n ft 

T 1685 ip 2 




tfc 





#ra»a(aw«*we^, 



tt.pnau^®* 



,®ifc 


x pt w * ip *■+ «■# i»i 7i # g i * £ # x-jfemt x ck „ 


+H ft-j £ V < ® a > * < ifc is a > PP {tfe % # ft ±5) $1 it M <f> w 


S5—1685 ¥jj.^5gy£, ifll^JF^ 1686 ip5 ^ 



*7fr A*rtR^ 



satt»4jS*-g«ii«®sftAi i i : i i s mt .«, ant, 



(2) 






^ew+wwaifeiSKsms*, 

fH&3i &£#«*.£«# 

f ?ieWf:AilfK#fnW^@o SUjEffi 1680 Ip 1 J! 6 Bi&4= 

a a^aj tu 36*. x* 1684 ipi^ 

fdffeSiiia, fikttffi tt^c* 

; m a ig, s * t& a # jfe a a ot # se bh to * 



# 




MW. CEftk 







#& i693^4^^-i2 KXiEsaiu, sgrojgs 1 fis^m 
flfeWfP««#--T, iBSI+WWtea. ^IKift, “#!*& SD3£ « 

t-TOsaB^wwaw.fi^sft^JSsiAYSrKifcSftii 

g4> W^ffl, W* 

113 #s tEABTiflfc JBSf&ffi* 

t 1846 Biw****# 

frs«gi*gi®«, sjssssutwaiawaw^e, «#«sh a 

ta^aa**, ataraia, &**«& i*„ tjs, jr#3i * 

*«ft mn * m.n ra «m #»«*se* a - :m 31 * ss#« 

a, H*sc«a«a**Ta-?f, ajifltistt 20 %-z 

W3l*£#W!*0o Jt*, 1675 12 JJ.^Wfcl&JISSU&tt 

«*, mm T lH EfiH-1# ! “i|5K*-'HH«, J5»fWRnr#fPS* 
W-t»SiT/Sl»iftttlS, ItJ&¥2T£tfc jgfls, WT 
•e.fippmaj^wfiASffo 

TOW*? «-«fje*8Ttt*H^MKH. 
Kiamit.m^WffttijMffliiaitBiiE^iEiiMT.^iK:, 

+«w»a*®*watta+&jii.a7Mrfr«£tt§*;3S 

aa-owes, aw®^«ffiff*c}»as94*SEJi—; 

JtH., ^ ffmtft#HsAW?HM #63, W»ff 2fi mwM 

?fo raw, si rsAitaa-ra@i&ffiffi^®ftis:f ; x#± 3 f 

se^srwjfi*. msasim^-ras um&m* 
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H 





* s a —t- * 4f 

*S JIL« -1» **FJ4. Ailif W W 

r«i» »*#«»>'mg .Jjfra 

*«. £te !fc+tt*H**« 

*nW, 'h &: ik % # a * iti Bf) k 

M.»WM TOK&NJHgft 

*T*. |H 2-« ■t’MMttiga 

i 3 t)*<jsts> 4 3 fl ( i—■wrusisr^TR 


T ttt 1+M ttili di iSidi >£, It te ii 

K8l!9l$ftM,ftlI|M.ifi. 





* it »r»Wifc **«« **£*. «-£»*«*!. ^gtgffi 

ttfli * ii w 1 " ® £ * ft « ft. 

k A*A>f«<iVG( bf. * ***- 


tt S5 si hi* s. x a* t a «■ ai jf si ts ig f¥ ffl # u:. w a t mi 

AjewicSM-s^c-tMtifxv-iuL^iMngq, s-fiiu 

S, $]£: Wifi; ■ y jfcffc ffl W *6 US. as 

w t ffeWn LiftJfifeliMSit*2.-fa-tll-& 


W f $ * W PM*# St- ft, fftWil LiftfflifcaKJikafi-f st^i-4 

t»«9i» , tejsB*cH,ii5E.fl!^&i3afta ) .-juatica. 


?l tie SGilSia 

r ftsa.iuMn-.* 


n 





7 mm a# a® ift, * h mm. © a +« m & *) a ra * & * 

«, "Ea^M-sia 'pise 

(l:*W“-(Stfe" 0 

AM±£««*H?JL,ftfim® J 1 0«:“»f»r”,ffl+i5TOJ 

RasiMt-infa”, #-«-Htt3?T*= *wmm#i, jh* 

“ 4 #jak” wisi-a, ® r x, “. im 4 a & m ft in 

.Mj®a*®*e*Wo’’^ < t i t ;i ® i 

#aTJrftttW5l**ft. 4= ® # ft W W 1# ft M St i| ft 

<isa>W)f » e *si? w*. #«&* 

*£&®t»@s£r 0 —ta : tfK”i#iaiS.Bjws'fl'?i*aife. 
^7&ffli7 ! &iaffl«JM$(WangWs*4- A#BG9„ 
4^»7*ft%ig£feim7jft3l;fj, E * W 7 *MS W fi A «B 

«s*i—® a, ■£** nr*#»i*#. «!&«*«*- 

J2#&tr(P. S. M. Laplace, 1749—1827) ft $ ill ^ @ M J® 

SEN - , 117 Btftinfa&iftiaaiiffcfcift XX= 

AS*si“±#Aw*7iie,a®siii!jfeas*fajsitwjf8So •» 

.KCJffJNSaisaittttift 

@flt, HM H *f T»ff, S S« J#=F ft A ft H S* * ft 9f %#a Ift ft_h 

aawaffe, 

*a*8SEST#ffrMKia?liJi*ilieM®j!&*-%AfHe<l?l7jffl^ffl 
jaws*. M#f#--HTftSftA*-^ 

al, 

7t£ij¥to5£Jg, ±SfeffiWA^rW:— ASFftiy&Wft- 
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H:K 




»®*f, &$&#!*. K-s-xtea^ass,«tnttgawtt-t 









WS+-SEW 




(mv ) 











w.*tt 













,I«ATr*ii 




jttlfrWJgSlo Steffi 

Taw^tn 

waftra*. 



mw# i «a, sp y tn tt i§ a $#,6 *n m&&vt bj % ® # # 
wsfwxisjgai, ■*#£&;&&, ^fttea^&wisasra 

ta&fc 

#4fc«#Kffifrat*r*a,#i£; a*s, 

WaiSteB*,. 



I 

1 

1 
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X 


» 

a 

+ 

£ 

i# 


(ftRW&r&fcRi.WliiTVlMM&imtt', ^«&,®fUL£-|)l 
#atl6«!li6-'MH:»*o"jaJiffi^JLW«i'«. «^*(T. 

Hobbes, 1558—1679), WKRfctf, T #f^3 

+-«ft{isJ!s>'t*Bii»# i “ h jtft—wa*. a «r w 

tR« A ^ w ® a, fflffiWjtta, —at n .g i-«s 

-tAffflfifS, (ffii«*TS|5'MftrtW#ra^^ X® 

1690 ¥*«»rftifta:“ft-iiiE»##a, jjr# w a Ma&w® 

H *M Ai # i» # iS# |& j£ „ •' 

-ISIJ19 

A<n»tfflltt5f*4g*W+«*^, AAWLlgfA 

&)K, W)8S(H, R. Hertz, 1857— 

1894), „ 

<* #jsa> ^ m y.»=“ »f w @ a ^ s w s: ii a ^ w r @ fi 

t » i «a#n»)iiji)#MfS5j|Le# 0 ”(]iiL»^Ki##irw) 

^{fefem W3flft«a#*, 

*,4?ife{a^iw*^Agaff T^-awitao sj&fttfttsa, nr 

Kiy^ymwiftWT, aww4is®ajfeiw*iiai, 

M*e,#«Ma,^*SS!HfeWSa^i#*»(H. von 

Helmholtz, 1821—1894)^lfiW<, ^#*&*E#W±, 
«-#ig7#jr&. ill &#— m, - 


• 74 




iiM, IMJHJiflKS 20 


^#L«j»WAaaif|IJi® r*ife#p 

. 'B 

£% Bp RT A^,^ nf^ 0 

^iltefi-^^ifiT, 1^7^91 A, % 

. 

19 tS&ftl, £#£«« 

(ft*#* 
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$, immu vikiikz imjiM 


O 





m&ffltfyUMlE. Mach, 

%tb * ¥, '± m & , * a # m -Jr ® w % m ■& ^ 

0 m®#, 

ftSgX(1868),«e4ftW<*’t*if)(1883)4'lttifr i t i 

t! W Sfe Xt ftt •§. 3. % Xt is nb « &, -y. *r ft ft: w 1®ft & * ? flr 4* 0f 

w #i * ft s i jtt ?k m )k g a m &.&&%&a si * %, a w 






r«!M 












>1 


Biwm 






b; 



£±.*5 










*&#*T W,«XH, »*fifi 

a*wgi£Wj®a 0 ^Fa,afns*ix«sj,tfiMj«s&a 



.ESS 



ss^TO^jE-sfassa-eft^Mo 









^a= 




















tiias«6w^f4 c e 


igatu ^ifTJ*SiJ,iiiLX,«ifi,ai5*+^f : in)@ 0 *f ® * T 5 W 

a m it * «t --f -w ffi a ,* « « «.£ ^ ffl w ® a # rr te. # «t- * 




(BIB. 


3.1 




BBIMIff X*®*Wi§ 

frfi§E*PB Wtf fd, =pKt 
TSttWBfr, #l»KHst$. W Stabs? **W«S 

a&, -etiiasa^-ew^aa#, *a®#ii*issii 

m it M^**«?&#. ST- 
W*BW*S#fflxt*r#j§Sti«Rifi. MSTabA^WWSffi 

afnttit, 

?E a #j(^ ffl xl 7 - ji « * # ft (4 © (m fSJ is a W o 
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ffifiiWfEWAflu W$nRif ii %ftft 1ftW I.WM®, 

±SW«'b' 



«»f JfemwigSi, gif w st ft; M ® a ft # A #,, AfffittA. 


a, «fnSfc£}E AffliSft# 



V M’* o 






- A -7- 


ftra. «sj®4£5]a#/aw¥W c f , WS Slgft, 


m, s ft* a is a i fflji-M 1 *®', 




; >tt -^: pa sS 




*H4o 










TA^J£«^,&«*gif 0ft, ftiUR 

jBsbajEwwttMRH-r, 

t-##* WfiZM, 










ftM*W 







fnifeTiri&ja&tew®#*, j* 






B? Jt5 

« ft it glut, 



wessftTijiii&T'igHo 


"TM & it 4< if,«ff J St"T itt iU Jft ft ,'tl frft ft' & -1Sft X 'h fn 

s#±fiff«»;Sr«intt, teicjiift, mxm &tt9was*«* 

a jit »r »,—-msi 

* jtR»r ss * *■—t-ei .s, j$ is * ie] m, w e m m s. 

J#jS@?&»W$£lM*i§f!iW®«IU SW]®— 

wsa w, Riefs^iw## 

wsa, w sa= 

wfusmaj 

ffi isr * m jg #ti las # * w ra w a is)+a ff w, is a *e sft s 

SW.tWIBKHB-Hn,, “AM 

“***i6"ii*0i§, £*&$ T iffr H 

@a^'t'.^B^iBj#h > asa#««BtMW«t^:„ ft~®»# 

# « 4> #f? M .6 W & Kl Hff ^ * £ JRft *- {4 a «5t-t j£ » % * 

-B-)*i,-^M.^0f**-aiiBBffl*i-jffiw»K-eBfrB)o wsn, 
$ jut* fftfc WRPfl, (A® Adfc^?F@J±», 

xft$nw* 

b^>f m ee*^ w 4-^ h w 

Bif»(, ffi W ID Hit*jp 

—SB^iBlo 

SR, i&*ft)££ift#:f £±jt 

H3.1 (iBfc* ^#*,Snffl3.10fiKo MjS 
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r £ ««.■»is a ^ is £ w s i@j a a n w ra ro $ a» a a „ 

W&iHr 8 £ if* Kit MSSt, 

j»i±ew®»3Sf):>&g3idr8, 

x = x(t), y = y(t), z = z(t) (3.1) 

sK 

r = r(i) 

x »*n y fl@aw, Mea^ra 

nT«F'tfc»W'H«#E5S ! 

x=x(t), 3 ' = 3 '(t) 

^-sas? x=o a#**? aw, 

-sta*,sw©e, Awa&ffiitwggjo 

3gaffi^*sisu9f»aw*ff»e#*fiao ®^«isa 

tt^gaio «ii*»*i!^*aw*«s(3.i)w#i!E*a,i&flr!i$ 
a;*#» t ?sijiae,w5Jtta#ao 

a ± jn, jg a -nnm. w »• Ht fts#££, wfcflarajw 

HIttSSSi,y,« Win,a 

ea*ffi^Wjgai*a* 


St 


1C 


m 

m 

m 

+ 

5 

6 







x — 3sin “7" t , y — 3cos ™ t , z — 0 


6 


6 


M. *, y W*>t>iff*/ Jg.a&Udra 


2 , 2 
x + y 


9, 


0 



t=owrm 

&mm ab w-aiwis 3.2)0' t,m& 

ft A HtfltJ t + Af,R^#J& B J&ftto A.B 



o ftHtlBf A/ 


A PiLf tfjft|nj^&AB 


AB RTT^B B jBL#J$?A 

Jrito 

&%\T&,&]k)kA &,X)kB &&MC j£(ffl3.3),3P 


c a o ac 



MB ABC 


WH&.ifidiTfrP9&^ ABCD Gfl*tfcgL ffcftfflfr] pTM$c 




ztfiAC = AB + BC 
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AB = r^ — r A = A r 


fPr H 




, M5c 






r A A/ W#*, JglfLUfl! Ar 





So 3.2 4M£&JWfr£SItAB , 'EM 




Arisptfj^AB bp was a/3 M&m,-*! 

iHf^A So AjflllArl^^ffl^ K#£BtlRJ At jgjfc^ 

a. m lAr !nm 


mm i a *aiB 


^XiFrlUA l,IMg#TA,fi 





#(mK^#(km)M*(cm)<> 




Ajr 

A; 



¥*saa ® H*fflifc*»&j8,£ : !£-awiwrts3ijMi$ 
.s.^swftsf^w.'Sa^jut, s 




, »tt®wrajaffiT^wT^aflcw«R«. w *ut 

M t ®5()ttSWS5iE,ai'®PR««!»0tlE!l t W»B>M® v (if 

MS), sp 



lim 


Ar 


A(*0 A t 


dr 

d/ 





Av 

At 




lim ~~ 
Af—o At 


Av dw drr 


df d/ 


Mm MMHtra itm, 


X — Xn + Vt 


3£4*. JC 0 % t= 0 HtfftfeK.-r %t Bt&Jlftfego 

1 2 

j x — j;q + VQt + 2 at 

v 2 = vq* + 2 a (-i: r o ) 

it4' «=oatst)fe®, bp to & a s, »„ a j =oB+ea*ic, 

bp m&x ■, a »ipaj#« 

vo wa*-in]jiis]±, 

#&*«!* tPBCj&.JtJI) 

1 2 

|3» = 

t/ = V 0 -gt 

t&RjPtltti&W ytl ttS6^*#T, # 

g eitn-To 

itS&BaORB 


is Id m * in -ta J6 fe w (ra —t 




fffiu 5fc#«iftiH& 


Iftto Snffl 3.4 HftTfi.A'B W*l, 


hi . 


(Rj 
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*, ffi A *&T, B *|SI*T*' 

isntau 




_a 








Ifl 3.4 


^ ftfl?El^?iJi&_t 

MtffcSK 








¥3* 






i#ttii3& 

$n©3.5 o fcJtHj&woJIftajo «oj& 

CjUt,jr tt,BSttrfa#3-^0 t» 0 ^ttgrjftft 

vo* = uqcos^o* t'a* = x>nsin0 o 




ffls.s 


ii?l), M £ '& M ~3f IrI ft M $i Ji $j iD it §£ 



~gMi*d,MJj-hn'&fc g ft;frfr|fg F 0 iSitt;, 


? 

S 

is 



£ 

tt 

* 

IS 

* 
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v x — vocos^o, v v — Vosinflfi ~ Kt 


( 3 * 2 ) 




(3.3) 


1 2 

x — vqcos&o t, y — VQsindfjt - ~z~gt 


i£ Pi f- if ft $) § fin 

MjsSi^o 




y — tan 8qx - 

2t'o cos <?o 


(3.4) 




S—£„ S, Sit^ v=0, 


2 

g 


(3.5) 




, a wnsfr &*m 


ftA^(3.3)i*?, 


R = 


Vft 2 siril$(j 


g 





® It SI ;& H ;*:, J& 4 " 


0o = -?-,&W 



R 


*>0 


M 


jn#9^£ti»«:SJj£*K®»r*WBtW t„, 

iS^w.aawei^tt^o 4S(3.2)i>4-^ =o.» 





vosin^o 
■ ■ 

g 


WT£tr,6H^raW-¥ 0 W * H ftA^(3.3)rt, wF#*ffi£»W 


H 


t»0 2 ^ 2 ^0 
■ ■ 

2g 


I 




A-tsWi* # ill, ft-JEW&T, fit «# = f. 




H 


M 


HU 

2g 


*sa«ii±jnm#®s 

awiaamo 

m *s a is # ® ta 0 a & a a 2 ra ao * s 






tS.mfeftfSffW&fafWEM®*,, *£ IS IS&i* ft Slit) ft 

® .4 ±, p® tsa^-sy m * «.«it ffl ^ ft « w, ft (w t« *) 

<BftS^(H«*S),*I J fMflftl&SLhftA ,^,a*A 

v A ,t+£it BWlftfi .fea**H S , Aft-j&KJfttAH ^V A-'h$ 

ifc«;)rifcig{fc##£. aaflWifeaftw^#s£fti6jBp-MfS)» 

*iBi±ft${fc, s At-o < way a a &mm 

ibj ima*a„ *■& fa imA# a,, *jgitir 


za __ dt» 

a "“ <0 ’ at ~ dt 

V % A &&&m, f> %> A £ttftffi¥¥e,a n *#}£&**fa 

fa , p = i?, 8 r a a „ = ^ (* fa ft' An J£ K ), a, = 0 „ 

HHSisfifMfls* 




jus 3.6 sf*. spffi.^ftagTWrt^ 


18 ft O ft«§P, ffij&ftn fa*Jfi£T^A ftfifi, ftnTi^g 

OA fa&lfflft'O ft#:%££Ox ft*&0 #«M 
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^ a-*-fr S ffi W 4it 3E ^ ifr SflMW 


w 3.6 


a&s.baniu twaia.w 

NWA 



#nfgl BP A® 


« 


OJ 


6,9!it, y&3IAAtN£.K£K8!*$$;§&4'Ai£lK£tt,«lft 


«, BP Ainas p = do/it = d 2 ff/dt 2 „ 

a, a* 09 A 







At NlDN«,«MAfiL»* 

WttSAB = As, As = RA0, Hjttf 


v — 

,. A s 

- hm , 

Ai-^O At 

— lim 

AiH) 

RA& 
A t 

a t - 

dv d(J?tw) 
di df 

= R ■ 

^ n " 

= v 2 /R -- 

- VQ} ~ 

Ra, 2 


R 


CD 


df 


.. Afl 

hm ~r~ 
£(--<} Af 

Rp 


Raj 








fife®, TB'SfnwffiaB 







asW&lftWtt, «T*«tt, Sti* 



1S1W.S—®«HMi)e 7 ;&«*&. $& ®r S W * e *1-# 





Bffl w mm ■p e ■m m .=•■ *, ® £ m a e &„■■• a 

“I JSL4Bf T ¥&. HU, #ffJ W56¥ E tt% W M X.fl"f W « te 

«i«®anr5i@-h,aff r *#, &agfc'#iS, ^ti^bst * 





, a*tt— 

B*wa**fij(ifi, ft 


* ® ffi ±» Si, * ^ ^ #; 5F w s a ffi-e a a » # « b * « 
®^,%francffi#Kttas^3Ew^ajs?fiTio 

i»*aa a 

^JloKISiA. 










E 
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ft SI ft 4S SIM# 









STA aM* m WiP&Sa i(S|653c* 

/ — kmu 


(3.6) 


sWMJSIS:* 


ftSKSi W)W * = l, AftAiSW 


/ 


ma 


(3.7) 




-2 


(m-s- 2 ),*W#fi*4 ; [ l MJ(N)„ IN StJgfffliTJR** 1kg 




i*#s„ jw*»at»ff»fSW^Aut*wff=ww*ejStfNsp 


wash »r a « s. wwa-#g*»*4 i «gsii#e» 


S-£#«ST"F&**i*lS : 

lraa« |B]M raetttWiE tbtt^^o 

JtiJc, »# 





J»C„ 
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■J 




Win®* a, 3-fcttMtma* «2 

R/j'( w A^‘ssac*a*). js 




r*wa*tt(SJfiinn4) 0 saffisa, 


tomjL'f-JimBtftM&-'i'toft±,m4.mr-‘kMiii&g&T- 
1-# iiIf j* 4 W iPa *, a -t-J* * -« T & Jl t * W 9i a m . 


* jit oi w # aj : . ili- * w w ft m &—^ ± wp * «jn a *, 

IS-$ -y ♦t- ij # a ft m viBi j“ * M in a a « «im ( *. * in ft), 


stWo ft-T*»&fttt,«(m>r&t(3.7) 





f=r 


2/i = m “ (3.8) 

ftABra,S(3.6)w^(3.7)4>w/ffia)B*tfffJ5»fSW 

* 2/i= 





W3fe*W. o <UK#0rta#, / 


(i) 

)R»stMj<, ASSEBt, in a it tills) w 





(2) ^^;(3.7)Ji^*So *PB2fflft\#fBjE£4M®£4> 




f. 



fz-m 



A : 

- ma y , 

/* = 

d 2 JC 

d* 2 ’ 

i? 

d 2 v 

“dl * 1 

- d 2 s 

A “ " d < 2 


(3.9) 


£M±a#M5SW,£ffi*##S(*»lina*»#if)WiEft 






I 
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ft — ma T — m 


dt 


(3.10) 


iff /„ ffl /, 

(3) / — ma Wfck 

W4P:ffift35» m 47j< J F3ftM±js^i(B 3.7)„ 

{***Y:frfi±W:aaW^;&#*¥ttA/«***/,. 

* ft ft £ * » / + /„ «*/]'* / - /,. # 

/ — f\ — ma , a / r J9f i^^feftADill jKo ma 

ftHSH'NMj,, 



(4) if amft-Wgft^H' 

ffl 3.7(b)0rlrKStA<a)IS't , iBl^ m ftjSABL 


B Kf in £ s i5 ff W 
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j --, im a* 'MB ^sj, # fa m u „ * m # si] it ,1, ft fl ft m & ft M 

n-g:»zw%-£*\s\m bw,- 

k»#S«a 

b+, nr«Wtaa*;|s|nt A ttftftKftflJ^.tSl* 1 / 







AftTf #31 h &mk-hm.W ! », h, 



MftftKftffiAft^^,, # 
3 . 8 ,-atiSftitTWT^,s^ 

aw-ats-gsii 



m-TTi-. — &Jtftft..h&* r, — * 


«3*ftfflTaWftftT3l;/j Po 0 

Ml» t + p = 
o ,T=-p 0 t %\p ags a±/>- te 

jrftteRftwi'ii, 

*si © * »ib # •£ ffl & - Xt ft ffl A 
fflRftffl*o mmiHiJ t*#T 



JtB$ift±ft;*j(ftJfl&®»_h), t 

WH ft M i) A ® $ S IS T ft T ft * 
r(M4ST±)ii * r'ftW—M 



f 

I 

I 

[ mi m 

s 3.8 


®3l»ftftij(ftffl***±),#ftftT,P ftfiftfflA^tift 

tSUMfti: P'(ftffl^tt'C.'),^fftft .h„ pfllrtM?, 




-t- tf ss«t #, m h & # «j * a bj ® a z i hi « 2 m. & * « 2 m «j 


-an w #1 * a m »h *z 1 bi m s« m, « « 5 a «j 


3.3 AEraflTrfflffl'giaiMRa® 


4 = fflfia 2 rf§ £ 8 ft t <*=*«»* 


—imau* 2 WW ££ 0 

SMUftfraffi'rSJ:®. —**fPMT»H4IS| JliRaJS, -'J&jjftM 


r w s n m mtm , bp a a- <k «» » &n r - a ss m <* » s? m. 


St®. RfflifefFSIAWWWjBiR*®. A fit {■£ /At) 
A/ 4 di B.mrtWM'*, 


/ - ma — m 


dy 
d t 


mi 
1 ■ ■ ■ ■ 

df 


M, W fdt = d( rnv 


f/d< 


/r>. 


rn Vj m v , 





fig, 



, a-'Nin&i'HafiMg 


fflSW, 

A, irj tewsttuB*, wa*s;± 




a^wafittfi^xfisr^wafiftfifi. FnuiiEas, *1* 






spsafi^a, bp 

2 j m (V;= iMfi 
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* o , «ff ] x nra-^fl *, * m « 

a ifrvF ffl 5£ * £ X @ ±:£ £ ffi flj, in A I? fff m *C TS 0 l ® 

TStr«Jtt'eW-i'*#WSS'fflo 

3i,*T#aa*fSa, 

®,^ia r«ar#»*&,ws£*sJ3t6£*waiMft*ft l 

^ewe^rfttsdfip 

L-rXP 

K^14*T-S;-* 2 /»(kg-in 2 /s)o isattis, W—M j& ffi s# ^ 

* B 52 £ W ft ib 1 1* n w A /J\« S' |ftj, H itt, ft j£9J M %i * W 

nrw, itifeT*MW(5)*^K, jutfStts— hsm*?!& 

E) 

s W;*:/l'tejlUR,BP 

A=fs 

fclS/fn* <r(H 3 . 9 (b)),SU 

A “'NT- Jc JB tt » * 'h W » ft * a, it % * * 5!* ft flc to 

fPwa.ffia*a*«f^fli^65e»o bp 

A =/s cos a 

JJJist »T» iE ® „ a a <jr/2Bif,aiAiF.«,i6ai;®A 

*fftf£ffIE?!j„ a n>jt/2 B,?flAffifi,-taSfc J S**|-|iH4.fy® 
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HilEia-Sfi-frSatt#^^^ $|HH 




/ 


1 

* 

I 

I 










> ^ y / v js j j 




(b) 



3.9 5 ft ft S 5 £. 




ft*%mTMM^ftfaifir&li° a * » ffUB .■& ® # © & 


m MM^, li fa to * fl* ft a o 


afa^fa, AMAr/MffrtMW£©H*|iW »*WW «, iSg3!i 


-ft fa ft x WKjjE^fa, ft f 





4M8x 65 g », ffif (x) S 







/J' ra & 

&7C, ins 3.10 0f*to Ax* 3 s , 4#am^©#7crt, A nTW* 

- 1 “ -=A£ “T* R —t— . Ctt W- -r*r J-» CK /£—*■ Zi. fczt 


A A ; = f(Xi) Ax; 

mft MASKS'*69-Sfb*W#AiaM * Ira, W 

A = f{ r .) A.r. 

iswfescs*©*!?; 



^x»4x, ©x, £|8J65W£!(ffl3.10),, 







As, ^:(BIW*Aai,fflil7Saj§ 



3.11)„ 

As, it, ft ft 




AA = ft ■ A Si — /,-cosa, As,- 
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3.11 







r / • d! 

r 




r^r* 





#T# ^ &| #J #J ft 4fc W 0 




-2 



(N-m),*»*[5](^#j)i®xafi‘t 3 ,ST 3E*-*,I6:* 


jtfc^K«*x^'t , a#raT-E^W(kw-h)^»aw 


lkW*h = 3.6 X 10 6 J 
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#Rg»itSc«a 


* wilts® as**®—»«tt, ap ¥-fv.atwww^» 


$)„ tsttutiBj Ac pi’j&i&ijj AA.sw-ttaawrflrtMT^^ 5 ?* 

p = m 

At 

S At ttffiTSW, 

,EP 



„ ,. AA dA 

r = Iim — = —r~ 

Ai~o At dt 


P — lim/cosc 

Aj —0 


As 

At 


— fvcosa 



m, 

Ijj^w*** ML J T' 3 , *aSr#fi(M>t>, 


3.4 ssiieiea V)mw,m 





A m.-teja* r,o,0r£1a-&*l'A* 

3.12(a)), 



JE^ilWWia, 
f, in&g% a, !£&& 





E 



w 2 — i>o 2 + 2aSj 

f— ma , 






A-/s 


ma; 


1 

2 


mr; 


1 2 

2 m ^o 


(3.11) 


A- 
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^(3.1lM&^ 




a^e^-e 


1 

2 


to 


(3.12) 


mp 2 ft (ft $ fjg D ^;(3^i2) 



#if rfc^Mj #j> (tg 3.12 


(b )) 0 





W, fcosa ~ ma lr ffif $] fpjJP^J^Ca, 


d 


Zf 


df ’ 



fcosa ds — m * T'd/ — 7/iT*Hrj 








-T£ 


A — \ /ensads = 


Q 


mvav 


dv = 


7 ' 


1 2 
2 ww* 


1 

2 ^ 


N 


A < 0) H't, 







?k {£ Jit 




)£ )g j£ Q't 




■EJ 






£ M JB* « » a * ft*, W », R 4' ft « M 3£ K ft * ft ill, ft 
&#l#WflJ*««ai5Bft*,, 

>^r 




1 






,'b 




mttffishMmV 

ffcgj§M*;&w*®«ia 




e™*£*rfl'&*ism? 



*, * its a k k * w w ihi @ «, * *g g a s m * » 2 ra m «. 




frw-agaaaw.Bs 

s&#, ,mm±%, 








*-®,«fn * 8, tz« $ a « as ti»4S a ,6 n as« a ft m r, * 


A. 






aa a wttsftffl w m tn. a w m m at, 


Wsb 








»«r*o asB, ffiin®#Ka*»waiB»iR!@(afnM.Ttf 


»”»to]®, * 

tt a «r m it i® s # m sc fts *6 m , •& » w «it a # 





# 

& »ig a «tB*, 

*(bj, 

amatm 





JJ 
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o 





fr a ift ns fe ?fi # w % 


# A # a , se * «(n * m w m - # jg j-s<i gg 



if fits- -fj 






Vf-M 






VuibWS. 






& £, % ffi SI# ffl ift *s 


» *6 < % * * # ^) W # it © SB (-%-#tfe A # 5c) ® * #+W It * 
Z R tt »i6( &'T H ffl Sift *), fe»1B (A * A )36 



fflffifWWmAftS ft?*) M #.6, M&it fc 










«g?D 





= tifWSM 

*. a«®»* m fttofrlKa jgailj»d 

j&.« £«* KKftJM* ),. »k„ 

5Dffl 3.13 EffaCo 


ftffi»7C di ft,S;*J P 

dA = P'ds = mgcosad^ — — mgdA 

dA -~ d.scosC r. - a) — - dj oos a lit fii 7E dj ’-f 3 $5 {$ Jt ?f* 
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n 

& 


+ 


m 


m 


h+dh 

h 


1 

d h 




_ ds, 

s=Al 


Y 

\ 


o 

/ 

d V_ 



ffl 3.13 


A 


jdA = J t * “ m « dft 


- me* 


mgk . - me* s 


(3.13) 


BT JSL % # J: fl-W (*» > *„), M A ft ?(J (A < o) j ® T Rf W ( a* 

< A J, JLfrftES (A >0) o 


a ,6 » n - a ts ® hj 


m jS.BHfcws&toin-tjSBnK. 

Affl 3.13 + W a £i&tt 

—ffl £ % © iKifcce gg-^Bt, 


—»•& tk © mifcca gg-Ji8t, * * J5lf fE ft * * [ Bl«IB S 

(3.13)* it ]. 

±o 





iff, A-®St£j53-«fcW, 
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mjj&m 

4;S;(3.i3) i f, $uft^ ha = A> =0j W?(j# 

-f mg*. HJtfc,ft(f'Ji^Wi | J,a —a 

sfwaurjE mg*,BP«fffj9faw*A»w#w*«,**%W! 

wa„ wa*» te 

mg* a mgAj,l£(3.13) nJ@C^A 

A = mgA„ - mgk b = E w - E pt 

^5 

A=-(E pS -£ pa ) (3.14) 

±5Sitt BJJ :* ****ffi£ 

?b(SP A> 0 ),*ttwaA»i 6 « 6 #» 6 ;l*'(E p »<E 1>I ). K£.is 

W A <0), ««• WiAiMMWUlKE,* >E P J. 

K* * #ft : W£XT£ JiC, @rWfi A!?• BBR*sm® A. fH 

ft, «n*sfmsft**-i4sa*ftaste»*6*#, ® £•& sit 

IMft*—JE*«W»f»,«ftttji#*ft±S!*fflfi. *i@±, 
mg* tB»ft®i6S,^:(3.i3)®wifeft#ffi^,ffifn»fMMB 

vi" i& Rfc ill fi ife ft ^ 5i? 
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H* I* #-fc 3 £ #t *8 3> J* «|[|* 



Sift ft ME) »tt£* 

mn. 

«■#« M-Sftffl S, <*, #PRS!l**f»7j<T 

HrtisS),*1 la 3.14 O 

fc^ffftfi. 4n*ffi»fSfa#©K, 

f*3ft = 

w^*#*ttKe®ffKjw-i"aB,a a Wx s 5j-sy 

**»ftoE<j #61.SEO fiDEfS,CTsliWttKi. ®B 

a ,&®Ji &ltt,Slftft /W^«ltt;J5)ffPW?tto 
X^X^WKSHSW,5fftft#iE?i!j(H3.l4(a))iS 

3.14(b)). 


(«) #*81)8(1 >VW ,Mfcti.f*MMMHr..ft 



(b) #*#* (*„< *.)W */»«!## M 


9 3.14 

MB W jESHs,ft # ft K* ft, #««»«=* / 
»«W»^»xBKEtfc,SP 
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f = kx 

££o 

3.14(a)ftl0 3.15 ,oTW^%^^ a ,£fU z&falfr 


A 


( kx a + kx b J 


(x.-x*) =yfer„ 2 -y* J - i 2 (3.15) 


2 ' b i - 


*► 


kx 


'hci 


X X+i 


3f 3*15 


«# "j e a ffi kj , ^ (3. is) & it t ® 3.14 (w 0f ^ 

jjfwmmsi'. 

a a * tt# ft&i± ft * w # k w m ® (* #«•it * «), # @ si 


inSffl E^WEpi 


»m **#«#£** x„ #!. atw# 


ttlM6-i-*x. 2 W-t*x 4 2 , it(3.15)WScW* 
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^ i±s£ (lit^ $ni* 



2 





A= - (Eft-E^) (3.16) 

69 lS* 69 flHiu 


SISR3 *l«*g , SJE» 

bJ i)‘>f W # W 45 SB )E a, 4 ar U 1 » r a * A ^ tH$ ffl « » 

s*o mss, *awai»®aw*jt, Jtso. 12 )^, bp 

E k -£u) = A (3.17) 

am,E k fB a *?s 

ffi t##i«:±gff» W S5» 6« o 

fflftA69?<J» rtAi'f.XfidfM^rtAW^M^pSlAiDWK 
ft' ^tl±^(3.l7)*WAT^eifc®?t«T: 

E k -E kfl = Aj|.* +A(j?frt^+A#d^.|) g ^ (3.18) 

Bl»r»S(3.12)Mifi«T-1'tt»(^*0l.«)W4(ltB®ao j& 

m, so. i8)*®fflT-^*atta*B® a„ 

(##3t(3.14)WjS;(3.15)),B|> 

AumWj = ~ (Ep _ £[«) (3.19) 

s t ^ ® ^ rt A W *, "T w ® IE ?5 (@| in ^ a rt w * A), it, 

?5,l|!afl-^^ffi^690*69a:*„ »^;(3.i9)fS;A^(3.i8) 

A,# 

E k - Emi = Afrjj + A*S5f«* “ (E p - E,o) 


( E k + £ p ) - { EIJO + Epo) — A?|.jj + (3.20) 


10fi 


m w » »#t- ® ®<?«.* w so» & », a t» * & 


fi«, ttfl'AflMNftSF rt *W*f£a&J»f£W£?&fc¥(j£ 

«a|sa»#h* *r, * ±s# 

/■'. + K — Eui + £j i = 




(3.21) 

A ■ 

awpaawmtifi'fc'PM#**. a— 




(**»«, 



.fifi'efnw.&fn 


tn.w* ! 9 5 ias# 
*■*•&*§»* 




WDtt 



« 


to * ^ a k? a * fu # tt * # i-. a * ^ as * sK w ® ^ ^ 




fWjf£#i, sSP^, *gE©#lttB#S;±$-(fco 

$ #i as i6 tt i> a * jh w w, 0 ffi at$ a » jt fb »sc w m ait 









Hg%),isg 




ft# ffl«SErt,^ifeS4 







, »r« « «-Tttw«ftai, 
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■l 


tt—UBiMfifflKEfeS^ «SEW)RS, 

swa#), tst*#—£-t{twtn,«Et&,, wwariitt, *•* 


3.5 

(si a+, nff w^j'w ® w* ® s w ® "ft. 

a# 1 * ttM W^M/S IS] SSE ft#*f fit Jfr^jE, m K B Iflc 4 5T W 

fSfi-fl'tSWItM. 

S#fH tfcsl# «ii« o 

’t’mmmMtti&nbVimimPrtiim w, ^#$ 1 * 1 # tt*w 

,sibj w®^*]gaas4 , <iB^«j# :i F- : ff w, of 

i . a#jgai »H 

38»0g^««, Hflff TWifcHK i- 


a 
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JMttJgWilfaWtifSilo 

ms ± «• # »&„ is ft ft x itf ii & * m 0 ^ tt it a w«. 

sbffrjbfPMft^AStttt^b. 

ftfijwfiUTttttWTKajAttaTw, «attttaMa 
g'f,M!lft:±J?)fWMJR.4ai*S-S W$ta¥ffi±a»ff0WJi 

5 b. «S 3 .it?,ffi, 4 *^HKjsSbH-n 6 JfflftM##*. tnffl 

3.16WS.UI Ox JN^Sriil.HdftLtff—£ A WttSBira'E 



B 3.16 


ft Tffl #«»«,*** 

$,lt»Xft0gl»,S|S& A »e*-S#S,PWft:±S-.'SMe 

wstftftaefi, H 5 -t#i to #.&iift:±=&,£*ii#w 

ra w H « Etta* h » si be , wffltts-j&afflH 

£WftllltiK«' J 9 fW,«naaftffiMfl:±ff-j&M*tt»,* 

MJj jinlB 3.17,—M 3fT 
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HI 3.17 

» F, .igttzrawsseH d 

(»»±W)«**,BP 

M = F,d 

*$=as» 

M = rXFi (3.22) 

njm%)S*j **a, ftt .*»««*, -e^p-ot h n ww m *w 

attest HJ#iHi Ain ilJ* p -*30W#f:§M£ 

ASM dtiEtk, ] (ftfitfc, BP 

M = JP, * M = !% iS M = /^ = ^i 

(3.23) 

A F=ma M-%FXfffi,/j3?a Xf Jffi, $f 3&«# 

(3.23)'fffiaw(s£ax-ft«W'esfflfi(:^tt«a'W-it*/>w 

SK„ 

+«£, ^aife±tfe nt*ai±i£gi*, 


no 




5 »swwmsD*$as»i 6 »g , (sj£* 





M 


CO 


at 


a t 


At 


o. 2 ’syimn$L 

Mdt = d(/*>) = AL 





a 


[ A 4At = Jai — JtOQ 

Jt o 


(3*24) 


S(3.24)4*W«^ \‘ Mdt 

Jt « 

lo^f t J<o 

rs]t»toWW:*5bJt#Ef£Lifl!L,,o 

#ajjt(3.24)w,p,wtfer-^^^tt»giw»jfr<. a* 

ms & * %im h- g #i$f a, pj m rs & ± BE m 

st(3.24)Sr^w?ijttie®ai^#fi8;±<, 5pa,&WLoWL 

sbMo a#,s;(3.24)itsMtt:**ttAKi*®a,a^ea^ 


wifa.me—sw, l„ « l $ 




.&&S& 





iuwra&a.f&sKisSifl;#, ffittftffiwwsRff 












ies#-#,-tfegg jfRffw-*#:®*#, x 







3 $^ S te A%M%, ft ?, SR^ W#ffi«SKf nrw ft 


W, iSffj&fciid. S#ei t W£;8iftS®ilS#ii*S«S![te,'eiS] 




*£&*!■* f£MT£±e&Bt, Sfe f□ iSt * 5^ ffi J^i T ?6= 

T&ji&ttfflftttT #1 * aS;b«W£|S]l«f£ft 0 

4nffl3.l8Bf^,®Hlff«tt!»l* F, f£ftT,S6»» OO' 

d9o ant* f, wffdi = 
rddo ®ig?(iwax,iiF t *aata^iJj*f^«a^ 

dW = F t ds = F t rd0 



3.18 *Spft!I;Pj 



& rts F t 

aw = mao 

aw ^Mirnao 

Wo 


MSI^Wl«*jlfc*«fMJfJ"F 




w 


8 


0 


8 


dW = Ml 66 = MO 

n 


(3.25) 





W 


MdO 


(3.26) 



£^J6tii f 3*(3.2S)*I(3.26) + W M 


if P^o 




cU? 



(3.27) 


1 M WflUflT. 60, 

6W - M68 

Etj «ag#M=tf=; 



n.i ® 



3: 



dw , =j ^fd e=j ^dff=; tu d< u 

«o .*« w,W&., £ ft-) MW 8r W ttlDi % 

W = — J ofdco 

J J "„ 

BP 


W = yJo. 2 -yd4 (3.28) 


3. io 



m 114 







^fjGt* 2 


7)} W - ' 

V 

I- 1 

■ 

Cu 

* 

\ 

i 

! 

ftKLttl^) w = 

Md0 

4fi8l^0a W- 2 mv Z - \ mvl : 

ftfamfcmw- yV-Y-W 









aw 





XtflrftWlS&ft £# JStS** 

rasa «ttw , »« 



(»r495il)#2OT. 1951 4f®H»#$*lfcJ1.4i7 

-t <s £«fr WttsS, Kfcftff T^'«, 

as fn s* « «st *f &- sifis ft 1 “ 1 xt»’" w, a &i- * fl=- n h m m a w 
-~i-**#$#„ i&a^waaftA^ttas&jssjsaasf 



w, fr:®iftj«ts»T, 'W* 
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T ffi sfc ft¥ + 1 W H--t ^ IE Jg # ($1 MtHI , M #! It^ tl, tM 

i* m ? w ) ft #?■ e in ±t w s *f fr it w « & „ 


sr$£i 3 tt% 3 isg , i@sff 



W # flf it Pi £ W •& a 3E ft at, # < ft SI is *8 JPr iS fli Pi #J JB M 

r = r' + Ar P^stJE'S m±&W*C-X. o 

* r w» js * £ m Pi m <% -a, ht w 3 i a--- t- # a ti# fsr w 

aft M IB Pi a ts: (»» ® iso, to in * m -5 a ae 5 : n§] ft m » u, 

#%-' M'fi Ar„ ffltl«l3#iRl*Hffl«WiRDEttlBa^*» 
t&5fe##r, &» Ar fit, #4feW^®S ; tk*'ffia6± 

IMJMffi mil ffift W5b, sp ALT = /■ Ar WAffl 

f&ffl r h- ft^sie«- Ar w, w = 

f-(-Ar'),£‘pfMMmt±mftftfgj] s mmmgttM: 

±&w w«a w m mm&i- *&»* 4 £ ra w-t- 

», wjw^* PH « ffl xt ea« ra, £ w *nt,« * a & 

« 3 ttffi»»K%*smtt#Piffl*tfi*f£, -!?***#« 

SMWT^S;^, AU = AUMP f=-f° & f=Ap/At 

rTSi, fcffl H Bt HI ft —® ft 3i M Pi AS i>, tift Pi IP 

him saw &&*$&:»<? we 


HHuaatt^aa^eaft 

Kiife^r, Bft, fnfiair Attaw $&, 

m Araff»4S5fe, mnaHr® ■# fAttw#*^!!! 


■=n 

,-il 
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* p&-*mpft3WjE <t», jz w ft«2ff n »i 

ma t-#»MMT, wap zmaift 

wa-T-ft^x-ta*#^ Hit, a -apttxc s- 


« p&«j ax jew , tifjffemM 



F(x)dr = I 



- au 


W MB a *6 S «, $ *i T-J 5 ff ft* ft 5 &,® $ P 3 t Sb «8 ft *9 il, fill 

W = AE lo &ftl«|ffi(»B6#affift & ft )» 






ara w# *• i»i _t ft «iatt ffiiip ft id , # * a w # I*) w tt o 

WW—S--8PWW3—fiPA'P'frW 


lal 


*@isbAsH^,'e(ri2M#2ffffltt»ieac$** au= -/*,a So 
am#iDiDtt*ttifwspa Dtefwa ft»*ew ^refni id 



* 




«'Ein*SEm»« 0 Hit,* au=o ffr»#iifpfflAft-ttD 


#*/tt = 0, W«E-P^DftfflSffS*»l2(n®^ft#ft,B| 
r x/=0,4(C#*f : FS#]ftJS-i>lfflW, ^asftfta 





3.7 ffisawa 

sib® a 
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*«ftw#i'»)fts--scw, Tijiaffl'e*®AW(BJW3?i«arto sr 



* j®itt, sb a is, * fnar ut fm#-i -» # : s * h m 

aiW7fc#ft? ta*T^-#ius -'Hs #*»&«, 

. Ik&m 




wa«i«ttLit*r,. 


asm***, jnett 










*.§R±,?**5F^ TjSK&SitSC, ffl«iiiB 



Jg#,H 





&3t«,*SR»Kjsm«” Jr 


m LMtK&gLVkitiMtfsmit&ftifitftvmtii,, 


5.2 mtfiffiMii&.&mr 






ft ft IS, AW—^SJl*. 9#4 


■-Ml 







«» 

a* sc, «*•£ xa@ t »«##, a ss«f4##:is, ® a 





















IS4 1 
, ft«T 


Wftitife c t»«rjXfe'XT“*@", 39!®W|nI 
En^-^JK^PliffflJSfcft, ®15fnX.#5:flW- 



JE 


ft, 







Win, i&AVMA*##, ■ecAXJfMjgjfa 



s 

I# 



IX 


ft 

« 

ff= 

W 

* 

ft 

itt 
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WJlt, 31* 

“ * ” a ^ ti a tt tfi. jsw KSt s« w ti a rt »o 

ew -t#m% 

vttMfQttamgm. £85 ti) N 

e, n tef, «&««#-#, jsfl'a- 

BegTiltt^Jfco r-ttT I HKSa-f, uta-j-e 

N„M^r 

N = V N, 

1 - 

ii - X! e,-iV, 

z 

aie n tfift # N f -t e, wffiMWitattsssLffl 

wlNilslsSSo a®-^*$SS*fiS9W^»ffl,W«.6,r 

H^a( $CN = 5>.- = 3 ) E 

l 

ei = 0 = J ;*#M 2 'f-¥#B*e, = 2; 

3 't' 64 — 3 o 

^K^HI^S.l Jglf75: 


£ 5.1 f»?jgfiDft£ 
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Ni - 


0, N 4 = 0), fft—iA BP : 

W 1 Nx - 0, N 2 ^ 3, Nj = 0, N 4 = 0 \ = 1 

e 4 = 3,N 4 = 


= 1 ( Ni = 2, W 2 = 0, 

W\N t -2, N 2 ^0, jV 3 — 0, N 4 =l}^3 

AM-«IJ#^, PM le t = 0, Ni - l, e 2 - I, 
N 2 = l, £ 2 = 2, /Vj= 1 L 6'h EP 

WUV, = 1, N 2 = 1, n 3 =i, N 4 - 0[ =6 




yk 



AJ-a7 w as <& n:, 



“2tT--T* 






!fc « W o ” A * 4>, A “ - A ii * ” a >1 “ ¥ ±S » BE ” a # S ® 



*imB,f5fflSfiffi±,»i»,«p35AaW«S,*-'r£Aifiii$ 


itMlSWW.WSiJiSftABt.WAaStaTTflBttST. A3 



T*a#*,A*a±*»WW,--t-*a«:35W win,- l* 

A, KttSStATIBttSt, & 


it.m s ft%mm 








A, m &A—t~ai5;«I:±*W$*Sr,> 
#sa» s„ s 2 , *8s»t, 


s.M s = s, + Sji-^ffijtfa:, «BSfl-*asw*3Rw:£*» 

w, i Nj i w w 2 1 ^ i ii^an a 


W.lN.-l-WjlNiU i 




S = ifelnWlN i l 


A = 1.3807 X10 _23 J-K _, „ M$IM#;&3StW^*3f£JgAlf, 


WTOMS'K^-SW 2 A a -t -,0 -tw A*#SE,)t#iffi* 
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I# isf-2 ^ S SB nib 





wa.m 


FL 



mtfmjM^*m%M<, mw, aw^jus;!-#. 


rti 


MflihOXAi -t- 

A^C£fttf*)#«&T 1 m 3 H# 2.69 X 10 25 A4> 


l -t-A'-Xi-KF-Kfl-? 





a 4.sx io 28 -f/ m s „ Hitt, mm^ 

s as , 

.” £t^ + e, '0 


Nf = exp 


sfc+ t AS®,,, 






4A?iltt'# l i a , —'FWiE't’W AnSSc^ft io 7 







#M9W 10’ MMS, WS5R9ai9‘t>WS^SS[ N ffltfc 

%, fittSnrw^*attw*ssrr o * ? Ajsm#®# 

^» * &, s w £, a 







® 4-« A *tK M tt 6 * S, 


fi«;fclfrSrill;K**#&|-, B 


* 









*#, orn » h su ® * test® ma±5xsfs 








J s 





a-fkas't*^ Ai-ft jws^jfei-'w, mm>.k±$-M%9, *»i 

iHT. warn. wtt*AU& 

A *SM* i+ A^ » Sn®##, ^Bp ©«» r o 



!>£ &3 M % % fu ft# Pfr (I), % £«& ft S Siltt o 

K ft *± <k' 1 » ik iS «a jft S ® & & tt ilff i"j IS i& ft '# IS $ N ®,' IJ 

&, MiiiitMH^rjwsia&ssJiw r Aura, :£» t A-fttt.4® 



ft tit f£,ft JfKW.f.*5fE^if #f.|-&foj m = 






ArtK ffl o m % . S j?f'’#, tf #, £ ■ 't- * R Si Jfe ■f!. £ 


W^NaafflkgiiaTWiW*^, MM 

JSftftiRfllSfft*®* 



Rouid 





«*r" st w" *ft vt ffl ± r- a i@ ®ffj? ft is & /*=&o 






« 0 a 



Tft-iaftxiLsu 




a#—«,&#;#, msje tftar e 






ft 

U*f&#—fiJS#trft£fca#£tSfttf 

^oThBWo” 

® ft ft cm if&««?«* 






n<@. 



JEi 










flfei&fb:aw Jntt 

o Hilt,* 

E, tt^asfftfkris Wi± 

, Wit in 7 #j #g ft fit M & & 
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^ISSAimKSl, A, 

ffi b , -e * ® ft a ift w ffi « m m ,4t a m „ m w *i * a * tt £ w 

A’«WJS#r, aAE^-'ASW«*f-a* Jifl-o HJt, a 

& M ft M W-ft A# £iJttfc, ar«A*AJ6wa^fta«*BttS 

^, feis ®-■?, SSP, ?f * Of a # a a is a ^ w ^ » K 

aaw±isr$ttw»^«g,BP"r#Hi,«wa+Si®#® 

ASPAW-SI, ®S#W*iM#fWffiia,f0.e,W5pi^B®SSTffi 
WBAit**, -EE*i|S|giJ A#l±f5»fi-^*-mT, 
#«E±sMb«Aft*;t:;£*k**, Hi $ It *tfi *:£*#£* 

ma#gft;Tte“ *" a ****±^*#@0? & sts, m. 

&?j&gm£m± £«•*+*» njw w ig« ,#stt ,gfti, r Aft 

9 * 51A, 1*1 if IS tt# «- ^ W #•A* «■ft M T *r W £ /R ft 8: JS „ 

1^#, WSifeMtriyJttM, we 

r, it * -r-jnifc, 

* w# a, Tikm xm» wfp * $ 

*!int»««m!8:#ikWifefPA«{6»*Ao <isw»faat 
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Wttlft- MM 7 20 Mid TO *F- ft, # Y ft' £. Wtft S £ 1# it 


t * * 5* 0 917—2003 3 

mvjii*^i 


iB *JP*fJ#tn, i£ Bf-*J $ W ft 













£>ri,israwtfj? 

*#, m i Y-ffiftm&wr aims 

tt A ft W ffi« *, -« & v*. A « # * * M Jfe £ it T - ft U 

4», * ^^T*6-6£^T#«^ TS« di-# 

US £ -ft ff« a ft « „ fiWfi^^AMJttiSfrT^WflfKe- 
ffi/ii ; -'M5*i 3 p#M jrm&miamm w Jk¥ w, *ftw. 


ft&ttft, SgEiiaAir 


-#a=t rs], s iai a* *e w ^ if t-*#s r w s w ff 

aft.sewa^ttftafto a#«&aft^T-*aft;Fiq:&;6 


W JS Pfl5aft:*r-ft"JE”Waft, 

; ams «■/? «ji~#“«” waft ; -e 

«£, 'SE*®aa« i; fl'J'fWttS*«*ICtlJK»i 61 :W, HjltniJ 

«*afto 


xtT-ffas w»tft, *f*^r 


i-^-aa s» k , * w T m a A T,,-*#:#®®** t 2 , 


ft^SfifeATB® w*. x/F« R*aft^«cdj«stt, mat- 

't'fyUA.&gtv ^ T,-T 2 =AT/j'T*“ftffitta,*!vttaia 

W5!'t«7u®, 4Mii« 4> 

'!>, £7c®Wffl«fc, 


®?E#o jitw,ss»iia±®flc*a#*®wxt®o ftaitw 

#«*tttf't', #»4tTifiS*¥*£W #Jf a«tt&, *- 
(2) «bfci6«R<& 
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... :■ 




« * u it yt -T-, yt r- w m m > ts e a & * n -», 

■ W- ffi M, 












, yttamKutT-iH t -« 

W-ff f&'M— H'ftlMfti,, 

(3) a£ffejRgfc 


4 @ ^ ft rh a ft ® K^±^, ilii##W 

k®' jfflTragifffjgitift •ftfl'iWi'Sffl^nM'fl'iT'Stto s#?r 





W^TirttSo 4 u#-e— B.&ftlf £ title If, aft 


¥*ss, auftr^aaftatf-niisaciijtt:,, jw« a, < 

5 . 3.2 fi«ta^4>»si[afti3iH 



Scin®jt,fts*Svij^a> ) —s urns® 


Wft*i 





S = *lnW 

**«;£&» B. »JW 2 Wit B j& 






*f-r— 



«ftsis)aife!5ji±*sijra-t-isi 

*flta«®ifeitiii J 5I’t^ —t 



3T»® m%m, «w$3knjw^*w^ ; * 

^^RTMaa5i®w«iiiiB(d,s) ) a 





3ieWffi«(d,S),:&—Jf of 

1 ds,*tnrw^^WJ®2.#(inH 

5.1): 
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d s = dJsM$L) + dMM% Jta) 






d f S = 0; #t 

d<S vJMXT&'hT 

*U* d,S Suffix 



05.1 £ 



AT d/S, M 

dS = d^ + d f S<0 






dvS = - (LS 




dS = d ( -S + dJ5=0 



iW, 

5-3-3 


-Qj^ O 



±ffi&i!l, -'MSST#® W ort6«.«-imi|Scft 

wa.ifjin^^Ki^ff^s.spss-wgffl^-aeo «# 

a-ae®? tfT&'m®, 

m>&. 











?|jB»,S«:‘B 


Su#»iKS—a**#. irafltt 


s&, kss^pm?, sM^sitwttitaa* njfSB#a«Kt£w. 

“ttft#"(BlWraSSWlt^RB')*—-fW?. Jttfc, 3S^¥ 



« 





SttMT-lft, -ettSSE«JFT#S. *&*# 


StTttKI**, &» is ® 93 « K3 





Jglg 










u 



5.3.4 ftSSfiSifcW 


w a^ w a fit#-r- w to # % ii ■# is & w a w. b p a 


/ 



»■&, S$—ftlEBtlfi]* ft3i ATtia^o 


.Stf4pfr® r&Hoij 



wbj, a«^-f waifeo 

OTsaaais s w¥ m ft*#; ffiaftifeij 
^th:-fflitiiag±SAA.)?®isjwif» ans^asWHiMBi*- 

fa®.¥- Hi*. »aaa%‘4tiaett..a#wifea 

•einwas—tt. 

«tts«ajfew*A*x*-r-=■esib r&*#*-£# 

0r»£Wf«fffft, BiSK a £Sffl&! W*fT 

aiwft&w a (fifths CTaft 

g*>. »ft«#ia,ffc3A 

iaaa«w(B)if tt0E-s*T o 



BE "jmRSffifefaWff, tt-BTIgAW a 

>61*0 S ff, ±® ® ft T 



5.3.5 &t(6]iflfc«tfife 

# AffiB’t(s|«ftfBl@.#^J6 2(1 tfirbiMHTSsM® 

mmffiz-c *[®«<nwsjasftif-wwit|ji^:nrw»«i 0 * 



r—a a KgswssJMit as s^uras 




*rs«y.», s-r? wte;i- -^sr-tt £tawp«, ***rw 
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ITr*!*. 

«. 

k s&£ *-n«« frM w tea w a a, a m g *st nj 

* tt W <f ff M JE * % #r< # a, til vsu # W # ft: fft £ m ffl M ntr 

tea#*®*, h * a <n * hi m * % # s. it ft -*§■ a: m at & *c so 

ft-f. »&, 

aus.afnft*^ 

aft, Affmaa^s*f+‘t>*#«B.j-iM^ 

«w % a® » a Ttt 4^*#. a# ant, * nr m m m 

tt—flsswifo 8P,e#fta<tA*Briss4«,iiD^®*#Mj 

* ® ff-® * & s 4 w x« n * ift s ^r a x w= 

«§[*«sra, ®in±“**#" MtoMi&ft, w »sj w ^ «ff] 4- 

ffifft, WJtffc—Wfsmft, j#ftj, BJfgfft _ h 

WA4*#B#ra«lFA^1Sl, m njft? 

a i#r&&ttwafri, B'J-ihj 
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«*&##-illo S =Sf iUR ft} 3f *&& 

skstsie *,?■-.£#, A<n.#-f 

Riff,4a(nswa*-; 





HJfffflWfflX-flfeiA# 6 *&R«« 

^■^s^Asa^awtti-mswaiesa^o t*^aw 

Ii]rt»*!#j£,, a## 





1 





ei, at ra sf swe a ®R®mtfiffiM, , gm.,¥M£MiK, ie 





s.3.6 t&ist&tfim-itm£m 


WARS® a 


*3tA«»© 





* AJgia, 
ittffigSWj! IA* a A ft} ft .#,¥#&A 



.^va.fnwsww^-ia 




1 





$io 





mm 


1871 


, fik t ^itt: “3ctf*Pig, 





a we.mM-t/ML, 


fT5Ff^^f^>h/h7U£f#K^ ^^^A A «ljB, MR£ 




£ 

iff 

£ 
& 

R 

W 

'm 

& 

ft 

£ 

[“3 

H4 
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#7>k n 4>ss$ja 0 a ff, -e a ft * f h « a fa fif« k, itsfi 
fiJ£?H 9 >, a WsSJfBft, •' 


1 s7 1 ^ w », * & jiff u -& -tj * a #> a ffl+tii 7 - it ■- tfc» sj a -t 


1929 ^p, L. ® fSL S ( Szilard, 1898— 1964) jrtffi T * SI Jff =6 


JilcttSrFiSS, 


a—if-S4W55±¥-a[tj&M#|Jl^^#Mil*l(L. Jlrillouin, 

1889—1969)0r#„ T*iE 


€#(1953—1954)., 

if a,m*±WifrmiBT: 

g sis aittt * w *. a* s a ^ 


# ft g A^SP fitttw* 69 3fc, &*t ns s^r JS «8 ft? 69 « »W 

(>r), j®a#M E 

F F 

AS k = “ - ~>o 


Ay,S«ii3& 


AS 


ftp 

T 


AS G = Jfeln( W + $W) - klnWCO 

w w + $w 

<0. 


ASu + AS g = ~r + ftlnf 1 + ^ 

i • w 


ftp 

kT 


8W 

w 


fi^ s \dW\/W<&l t P 
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ASn+AS c >0 

JA(®*U8, £flsa@#f- 


ft, 1948 * W fp -5fi lift ft ft C. E. # ft { Shannon, 


1916 


) w ■* »t$ »«§ ft -a & a, «j n fa■? *s m fa & 




its ic rft.fi, t9##*Tf3EJ®ifeo 

o fa i auaSE 4 tatt, >] 2 4 -16, sic n aftft tft 


fWp = w(Mi»;P «r ft, *t ft ft ,fi ft tu ,«t ft „ ta 

JMEft-ff 3 - & « it f# i£ ft P = 16, «&ft P 

ft & ft 2 12 -16 3 0 ^■Jiafa.BfttetatD-ek.EP 3 £iMM ft & is 



*iHW,8.Sft 3 ff¥, i tsp 


ft xf RjftiF.it, St 


f = KlnP 


(5.1) 









m Sff, 









, ft a Mwi* # « *a, a tfc» «.+■ a 



*, BP*/hiiag 

aMtsurff®. F*. itfift^wcsT'*, ff5*ffiT-ffi$!, bps 

^(s.DiSWft 


f - KlnPo - KlnP 


(5.2) 







E.pffii»(1887—1961)S5teHaiM, tt3l 


w--t*a.”5o fif 

ff.ttfi^w^M.wwawaffejtaTtta^o Scja&ttj® 



l ; ^(5.2)>ftfHjtt’l5!|*a K Mttfs 
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ft S #1 c 

-To 




v 0 Vy f hkm f- 


M,ti K i | ‘M ^ 


AS - £ In 


p 

p 




#3H v ^ v j^iElt.N v TW 

v riUEfcfc, 

poc V v 
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if 









aft, e^rttt^e 

ra, -ea* A«a=%^ at nmw,Wirf¥ 

StoJiB 


1945 %;,Jit7-*^9SfeJ»^-»gi9S*TttW5)5fr 

<£<fefttt£? &-am«tia'*M > 0 u^g aj, *t *^m 


ttfl54<&a»n4s 




















-^.-S 

Jlt^aWWtM#SWaT 



*##M, £ifrMW£* 

(Bauer Edmond), ffitgitj . iAJgJFSfcW^TISStt ‘t’BfSAM 



jfe, sp*tift#ai®att, a*—• mb*#* ft* ft aft w« 

^w»)8tn®a, as; 

3cff'fbW^Ti(f|»ft 0 » W a-«tfc&#;£;? Jf, lit- 





# a n # m w *= w sc * as» « $ rej @bj iy & « se 




4MS, th®«AM«S*0Ei£|pJ?ha;(tj#Jtfjft* = it (ID. 




d<s. “MAMS d,s„ -ASftSSit A 

dS = d,S + d^S 

d,s >o,id^ irsh^*,, i 

SBt,dS = 0,iHc# 
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i3 a-2 Sf «* B 9i & i* 



- dj> = d,S 

&#/*#lft ft 7*43 IE if 4? Si lift ,41 t/Lft 


-i - 




*»ftg A, 4« R-S Bt rn ft «flf «,£ ft ft £, St M St 7±i* W 


#At l • 3 W IS 52 & „ 

+: i» la tt ij ^ W 3C Ife Si«Bd, ± ft W * tt tt A: d- 


£ Si ft Rfcffi W 



ftlitt, .SWW®*±W, &#*& 


B:£S]ftmft® W.<, 

affJSHtt-f4», Sit# 7 -t'Wfeftlwjifi 


SJ 44# - F ® dR ft * # ft# # « 



,ir. 








#»SiftW3*. Sift, M.ffi‘f 5 ®t-'43*-ii:'trJEt” 


^*»fe«ra w^f, #iff aw-t-nfti*-eaciBi*f >s, 

>t>)RiiiW»ffil“»4"o «&*£±W“?E£:"«"ff4fe”iijf 

&fi.itafn#M7#fr 





a, 

ft*)f+i 4: 4Bas,«4Sift'SSlt#jAW^ftWiMS 



m 

jiTh J 








7 «iw #, ia h # * ss « m * » 


ML 






«^tts##rta5W*a. a 

n» t mmi.% 'Swa*. n^imu a% e *&*« 

WIBIffl. 

Wr#K,*35#5feffr#jKMSiairS'*tt > E®—t-“**Sl 



^w'Safnwr*^ 



A”o -e*e±fi»« 



,Wft*4»ifi 


iStK rA&aftae^M 






» Wftls-t- 

»Lrtf^„ 5.3.6 #+0r» W * a 



S.MJffffi bVla H#Jr,aA«5ffitttS§to A 
£ IA ai|-f- K fit% Si W St ®, ± Si f ® 1 m IK ii A * « * tf W A 
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mmii'vmmQkmwm, tun 

Sl3**»,mLA*i¥jj?f4f]ft:fcft£ 




■jh <t & & s 


wsJjnaAjtae^ 

PMHIJS. nT«*&!,M#f4 
A US#*# • H J ASi3**®tt A5H& 


"j & & « «it, um& a a „ 

AwxfpMwsica, A(n*#a*«#iw««ift(®,^a*ffia 

fi 4 ' lit M 114 , El 







A B S.HiltA^t 

.SffiiSftltK, 3I<&7 P m 


f/i 


rsMWiis^*f%igftrrfjs 0 


P!f# 









yiv 



-ftifHi*#, 





■EitffiMiifia a MftffiSft-gpfl-Wiffi 



^ o ffi®wa s i 1 , a-ta #± w «—ft 4## ^ 

«« 

WitSftsF^tt *?sa**jf a 

H M - ft # # ® ^ « -ft ti ® «-T■ * K bj a ft N 

ftfiStAATfij 

300 300 HWtt, 

ie^3ft 



ftft* G.T. * 







HW*S®i¥flSSieft 300 H«*ft 





As. 


A-*300 90000 K#M 

2700 ^H^-*81000 3|5A, --^A^£H£A#T f* 


2700 7f ^81000 infeW^! 


%ikf£gA&±&}Mfi 0 


A^ 


anA** 


93 «(I,-B »f I« ^ ft ft tt-e ffi - ^ to ft @ ft ft HR! 






WA«Aft.effitt) 
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i3 S bf ^ *r $ £ $1 ;& UK 


A ^250 X 10 6 - 300x 10 6 IKte#, J'3. tM 4 #1 ft 

Wi/ioo,{R.A#iBftT 1/3 Mli 

tei pa # a>-tt4j" ; * & te ** fe is « ut is), # ®_ s is] m m * 

Aff]^'f3lil.a!i¥W±$*SE1’*®:Att««tift', iM-LLiE 

*«ti+ 1970 ^A 

*&SJ##AA, rfuJOS4Y®ri@K^„ 

rw&vc., A»±#X*f$U{5r? 

5.3.7 

«a>fea srgiSMM##, rant, a^nrs 
it "■— » a mi m ft i # w a «b ra @, a sj? mw s $, -ft- a „ 

8E-to*88„ 

& n-f* e » hj t n §t 

mvc. w pr* , & * r a® w »«. ro s®t ia« 

-iffl 20 50 tfllfrSYAJ6®T#r$W* 

(+t®aw„ 

& a « smir «a, 

W HilfcE20^:s|A&fa;£Xfni+JMP 


j 
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a # a &+, a # t mm ■# «• a * i*d 

W*tJ.l7j ?i„ ja«*tfeW»R«f.«*«1P I Fft*ltK*ft #«tl» 


smsa^tfA-a adw-virtf w 

-% a( f-&#io®t a w & #) * ^ w m# « a a 

MAS# @J, Br&SJ 

«aftin#®tt&#.asii» a ft^T# t- awfftE»a—* $ 

•j<T *T-*«fftE49«—ffi„ 

#t«*8£kir r set wassiftffii)® *eit 


W S X. M ft ^ ft * a ® Jfc ft-=F 8tft jy*£ W l¥ p, fi -ft ffi « X ft 

3t,&&m&&ttT£JTmmm<, {a H ntr w i ft ft *- 





tea* 




A„ 



feSMfcttx-ft* 
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aw*ihetnw«* 




SU 4 T«##«lSc* 5 <i# 7 )< (ififiRff, rn JS# JS'St* 

$-(fcW#iaej4fTSta<, 


ttt#±IS—#%7 : !R?it#WENIAC7 1946 


<§.& 




teaont.^aaAftftsoooi^:,, ftH* 


f=t 


ilM 


itjm— 104 tn.7 1959 ipTtig, saait^mjsig 

i±ttaa». 104 i s'fAo 

W t, T H ft # A * 1 W ft ® * tfj a ? i i-* a e g ® 7 01 ft, flE M 


tf f fJS¥tt»MS-«: SS fl#f SI 

ttttAjfSEgft, ft»txM.sewfti»iii$ftwaK*BtiB)tfcwu 
ftfflStfeTft^,, SlJBEfti+IWf JbiUiJttl- 

)§ik%wmn%m.&m^.im, a# am#& 


faixt-efnwKroftfiSiafto BSr.-j&LUji&iifti+ii 


si ft is# se ff®* : y wttffi ^ ita i§ *a # aw s a # n & 


it -MMmma ! #^»ft®ft*iIMW& 

aiftte pceusjeaa 
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a.^Btijisj)--t-tSo »«« 

u«ffl/> nrw f m tj n wwgi? #;#, &ff. 

ws«x^ijfe 0 20 

it® n+irtaflFWM&j&, sss-f^smtjmA 1985 ^ 


rB|lttW*,i!tM##fflifi. EW*«JU in 

1? H « r ft- W M , m *« * « » tf Sf, /l¥ i&M. 7 0r£ M it If 
#USfB«®. R&, i!iJW*lffi»7 AitWMtt*®, -tttt 

JWUX ***«., PC W.), F p ft ft) # »i¥ S9 id! ft # :fr 


7.2 -t-Ai+wtiUfraa 


7.2.1 

ft A i (-##1B ^ fit A9J *it rfr R W * fS it *, W Ei£ ft » 

*, i-TSKitBtt;, ig^a® w#b, *7 ig is# a-tat^s 
ft,#ftAifJWdtHtt*^®±6!i£^K*A*A«*7,t& 

#Bffi*«*,ft*ftAfeBttSft££.&eg®&7, 
ft®&WBti9irt&*H8gN£M ta, ©ft 
w widows a#a^r— 

#U7 SJiffiXHfelstFi Windows, ft##@#®MM 

*f«, * 7 '‘web Msrw&ftttf+Mrrf are©, *nn% 
f£ M#iB &.£ >ft FW K 7 M A W fi PJ <, £TftAfcfi.ft£;Lft 
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®(sub-notebook personal computer)IM & A A fp £h 



PDA(personal digital assistant). H fJU’/tll fl !}'J PDA 

W¥#.f-#UCDMA X—ft, ■feffiAfcSttffllfM 0 f-4 

»& m»#a win¬ 

dows CE tfL a 

S£h, tfcll 1=1 IE Plam OS _h X l^J W Palm Computing 


# 270 



mlOO 0 Plam OS f T 2000 9 ft 

iTOS&afcSfc f CLiEo —»W y hAti-J)tW.(tt#l)^SE^ffl 
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?m a m mr» w, & vm i m n » ft „ 

• -■eS-i+MfSiHtefr, ftJtfriSSffWIiit 




s. a-—•£* it» a-g ft» s% « * w s ft, ats 




$& a « % ft «# it # tn. +w ft?a ( i n« ft , *h ^ s.% At a« tt & 

illtnI*-()!,i|-»:t(lWftfttf-3|:?tl#6Ji®gTt-1f«.arj ; W 


sitBpt.'Ji, 


w^-iejr, s^wf+aa-frii-gm, &w&#, 


i. 

±s*igft«a ,«« 

to w #■-it ^ m 4 1 ihj # «■ w «< a «,«ft),«ii fi w ® ?e «• S; 

(l)SHt*§E 

^^E4fc th(Hj R'fr ft Si #fti£8ii:( Operating System), fftift 

os„ j 6 ft#,&JB«@saj?w#a-, e w ± ® ft $ * *t * & «j 

@ ft my &s «® a,» «it# ta #, a w # as ft 2 ibj , & m 

m iL7 m fta t t % tn. ;> ra w « u, m ft m a »ft« «it « » •& 
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a m mm #i« m m r g w »fN * se a- a ej # a w ^=- • # 

«SA\ &£• 80 

DOS dgI§£ft %st ( Disk Operating System ) lIHj fitMt, "to 4i 

WttJK*. — ttJt ms-dos, -#* pc 

DOS.il IBM &ifl?F&, wi'ftniffSfi DOS ?& ffi ± # 13] „ 

IXJS Jg ^Ft-» m i. I Bl fKj ® 0, M ^ iM a-e * ^ i f ■ # t! L, 

-e x ** h w ffl p>tt« r * [ 3 ] w # w, «-* t p , #ff %■ m 

fi*sfN£a, Dos«#»ff*SE«s»raE.«M#«,ji!S4- 

M. 1981 •¥? fc ±@l 

SJ 4, S W DOS2.0, DOS2.1, DOS3.0, DOS3.1, DOS2.3, 
DOS4.0,DOSS.O,DOS6.0,DOS6.2 3?, K #1 ffi ® 3S @ ® „ B 

«r. dos a ft * a * « a a a a ft, t ffl ft aft Kg $ w, cc- 

DOS. UCDOS 3g XSDOSo 

1981 *P IBM*ffiD0Sft* 

twt mm, ga+jL^MS;®, pc #i«® £*«#»sit r g 
®M,Dosifc#s5Trawfi:Mo h* dos «m, £ifwe 

#*—$nR£1f 64 okb rt#, 

Windows S ft £ SE 

SPi^Tfi:—SfflWi* 1 ®, 1990 *E, it®Stfllflil Windows 
3.0 ®#T®AftJ&?ft, Windows 3.0 MS-DOS ft ft 3? gE 

W, 1992 ^S.ft£H73S3: Windows 95, 3g Windows 3.x It, 
\Yf ffi*ft*«, -ES- -ft £»rft 32 ftftftHtt, ■£*#£# 
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@ A to £ fi: 

m , -e ffi i* «f 1 « a ffi ■, te # % * ® «it jm . 

1998 ^XJft ttj Windows 98, 2000 ¥ 9 M jttftt f Windows 
ME(Windows Millenium Edition), jibl^f0if HiW|oJik'Iktit^to 

Windows NT, 2001 ¥X JT® f Whistler. 

Unix ^SEUtt# hfiS*rgl!*|-##« E 1 

lltfiLtoffiistAtotSffLStS, iM £S£M 1969 AT&T 

pj Bell JSSSS D. M. Ritche W K. Thompson RnlfSffj, 

Unix m situi #, wrs m , * #, a; b r g«x #iui & x 

# a® aim, set- A«to«*tsft£S, Unix 

If ip <6 @ Mi ffi fS X PC tH _fc §} Unix W SCO Unix, 

XENIX, Linux Linux Mft?f to PC fixX Unix, fUfH "iStoS 
Linux^i^fiz^toAT^ft Linus ffl B.Torvalds '&^X8'fft:IfAto, 

PCtt±A^dfinW^iilW MINIX S&toftfllMlS 
ft SSE,3WX1I9 MINIX PH X#W-h®tl&-% Unix £» to »tH 

ft^igas, Jt*S*A Linux ft A Unix S&to PC tflSSft 
TSRMl»&ff*r» 1991 ft 10 fl * to 6«J fig * 8£ ft «|Sj its-it 
fft,i»ftS&J®AA-3irig&toto Unix tftft * ft T „ 

(2) e*®TB»grij*HSt«s# 

Asn5Mffiitwm***»fsi@, ■ -flatr^sswsjf, a 

MS*«JftWX*. S#±, AflffiS im 

as#, «2tJ5W«-#®Bi!tasffaT-saftft, @#«i+tsw 

-*»r^:W.#»o>a:a«-irwsa*Brx#So 

o) r.mm 

Hilt, 'etfe*»fl= 

SJ ft 
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r& a « ft ± e ®*t« is a-1 * #t m m ^t a, ® a * 

&(t, ®3gfJffi ifimtl^ &»# *»*&#*^ 

si s I® ie w »i. v % #i a f?, a a «if r? m a w £ a e, ^ n u 
yt#^e m *«£+w jm*ibj@, out, isw « 

frt't-Ai+imfPCtt),;®^*' -$m%tiikff-l pc #144 

■ «&,« » w. a n w ^ rsr ®, w * ii <s a». n «n w ?e 

ffl rt W ft S T, & Mit ^ i¥i¥ *» cfHS f <, 

7.2.2 raf&&*a4£S 

Bt#A£ifite*£«**,®*i. &M a«a<n‘ 

KSft,*4611:44#*±Jfeis a >£. W PI &i£ * m#& m w na A 

r*3*&*3i-'hsftw, ■& srwa^aa*^, sa, 

Bd-a4-0,SS#A#aT"^A4WBtttgpi|f*^jEft”Mtfi 
stasis, t. #*t,tup- a* 1999^ 6 ^#aawduMMAJ) 

±s*T-©«s;. 

xiiftitiifi*, spat»'t- 

At,««r®^tt, -»3®B*S 0 ”fl®, SP«SnteM..“^A%B 

«r***".a^6i^*ttiBi^a7|4«)SS, wa pc W.-5W6 

(network interface) |SJ@, PC Dl-^i W#IS331 at5“ 

a® pcttaa^raatt^ii-'rtisawF'ai-T,* x\n»ti pc: 
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T&ft#M#Tfti$Lo 

t^fcif, »lt 2000 ^ 1 ft E # 7200 ^ ^ it 
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ttttj&ATMfcW,2000 ¥®Wififl££j£"|5iRit t 0 ^#JjaS 

JKWW2706 7r*A, 3t 
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19.1% J 



TA^wwas.Ma'eafiiiitsAWifffSM 



5*Df Hl|SJ-tfe^ hl«IT, ft P A, EZ-Wcb, J-Sky IP 
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«g8&£$&* < )#A®Ci*g| 1700 * T-St£<£,ffiIB 

$<, 

(virtual) ltd & (virtual memory) $R 4 iff] A, 

ift A Hi M A «J !S %, * fit £ M ft JS m «r A # *S I'fll „ 

H:$fn88 

A#ilS 3 ti&, A#® ft ifJtffiE 

amas^ttft—«•«!+, ros®*-«>#ttW 35 *ft 5 iii 

ft, -'f+fclftliltt® ftWs*;, ft AWft H-IWAifefHiftjiilf ia 

*aia 3 et 6 «i*^:*“Axa*”,“i“Aaie’ , S“&ig]*ra! 
3 ?”o ss®, “*^aa*”a«>aftfta(s, asts: AfnBftfm* 

* y, i^ t —t-*« w 1# ffi,»st ft * ja se * g 4 -a * in ^ ns # 

», ^"faflsntssiWiBsxao 

ft# 1>, 

a? tRff jb », sa^ A«t0- 

l 3 -TW*J*tlM&«$|BISL 

W WSff, Tt-’WJi 
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jwfmTJLfl'eiss!: 




fisAB9*as^aw$o isT—ftewji^jiS^raafnFsois 


mmm twig p w, g 




8 4 a^^SS“Plam"® Palm, Liberty. A *!£*&# 


It StSt 1 } 3 . 1999 



(i love you), 



BH 8 



wai^sa ioo izMit., 







IcT“#!I?” (hacker) Mjftill BIS^^P, — /Rffl B,0fiH“M 


*”^«ce^afT^iHa6<j±M»a«o **,g«i»»»“g 


W^F&iSAW*'tt, tUftlS,* 


*WKi!|;^afefT*A i«ttiB*#Ht##*“cracker”„ 3fP 

8imfJ9fliaW“hacker , ’fi^rKS!fK,S«fP*JgJtM“**” — 

W.imrft“cracker”(Hi. fiffi*#-#*-®jCiS't’Si^To 

* 7 *t a # # &e A fP 8£ &«■ 0f Rf it, # H H! * * T # 

£0W«, SHW—fi“WAi|”, 

SI, ffl 7.3 
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0r*« 2tt RAW®, &#, TFJfeAfftttlffrtTtoft#, 7T-S# 


iooo r ft tr; &, a m 

«iB 2* r mse± m @ a a tf w turn. m ft w it * ra a ip 

Snikiklfiaift •« □ ea» i-#*n, «ia i tlfftK S i 

r*,Bfn2iKrao 

* a 2 fc, iik 90 % a ±aan i«mg a* fa &, m 


i«? , ft R] t b?b ja, #?n& & # 

* w#®t &* s sr tt s##ro 

irfls&aesKftHBn 

Internet A#feffjW±afBI, * 

•2*^r*«SfiWipiwi. ±®*ajft : 


SjtSiSft, 








±ja, asjm 


p53±SW*«JT®tt,3E2tt, a 



jm* 


r&o ±w#'»m 


® ftftciS- 6 , tfe»ria H Itfift i* # RI*i « A«*M “ $ 




w±x«Bria 



£fflA”, iEfttfcfcft-SSfBil] Gates, 



H m ft-a-sr-& it) ft * 64 < # * 5: ) -15 tp an w # « » * ffli w 

»& 64 -#:“ft Internet ±, S A»S»*P, nJW 

*txf A64*£:9f£-S.9r*n,, ifnTUISlc* 


*mA64Jt*#©-?£0rfcl„ H IS £ $ « A « *, IS i>m ft * 

t-raaftawfe, s-ttiift AfnwT *«, tt*® 
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^ £fc 3 M 


D 


S5 , ‘MS£' , 3E“RA" 

W±*SICfift*rft:£M; Aj^Xt'l- A-C.-3,>!!S,;& 

ft®»ft= WAn^gCtt-fe^W—» 

3EW?/*RSfe£ij±, Rl±i®«, N±iir@,'t 1 « > M±#®, 

ai£i#«, attract, m 

w % m'±.m , rtse 

ii#^#ftNS5ia;F£*ito IE in 20«d;£it;ft4$i^gA 

}.ffifimm&:“ A*w£S'ja!*Rj6£ rxm^ 

*Srffi«WtWft«/hft-Sk8-, « *# A^tftllTfc#, SHIftS 

Xtft, ISA4-A Internet I? SI/It ft — W, W R A if] *1 Internet ft 

y.«,*^F*iEikft“fti!]ft4Siiiift««"^a±Be? sn*jift 

iS. ftfOflHBffifS : Internet ft j?o 

7.2.4 T-ftftSKFH 



ill Internet 


^Mft ; 



1l£® ASIKiAIft iScIlt, Internet i“pf*U 


■ . 


m ; 




fr; 


Internet ftiMftEBWAttiSSn.ilikfilBftffiWtMS 




Internet ft 



SUL 




Internet ft«JS^S*»a-##Ji!«ft, 



7C 





2BK 



• ##4Aif 

• N*&ig£UaJItW,> 

ffiSfltfM Internet H%£t± 








, lWl*H#B&8gW*#, W £ # # A W fIS. WWW 

WiS 




(World Wide Web)® Wait, Wait, Wail, Internet 

la * b *r asu» gi m w «, m a » w m ft«r it * 


# #»+t it it, S: & w * - e, - • ® di k ♦ a # A tt» 


ft 4 A I«1 





ifiKTiMEmajiEiiftWTo 




Fw)fS, WKWSStWSiJK, fft®- 

m&T'-t, 

Internet W IP*ttSSStil##ttPg, Internet KffiSJtJg 



I0#tt ip**#*®*, g 90 # 

ft^PJW Internet gfikfls£fn, IP ftktifc'Skillilillllft'ftAiAAlS# 

saast*jp*ini®w?F*, #*#—•ft 





BE 3 #(*!«#«(« l{£«Jc 


Internet WitS'JBSSiilo 1996# 10 AH®# £#“T—ft 

Internet”(NGI), j£ InternetA*ffiStAg ABSepiflAy# 

A3E¥» ®tl 

,XJk#»® # ft ### £ „ 
NGlH*9JWTA4a«: 

(1) fflhfc,4AM Internet 100-1000 fgWiSi£PA#i£fe 

o Jt#M'>i0@fA#» 










Internet tt 100 fn o AlttfLtSfHjjiB:]® HE 


1000 IS, 


(2) #ST—ft Internet fiAWSS, 1 
f£ Internet W#CCtfeW##, f# Internet 

sirtflii^rstaiSfiB 100 ig. 



o) n&intfi&m, 





a® 






ttffijc^aw w&m u&m— ttj&w ($n m??wis , n m 

!'.SJ)ftff 

1 fcnawa#, 3 %-, s 





Tffiv.#KFI$, SM NGio 

( 4 ) ip#*(rpV6), utf ip* italic I? 

##3J®3SL tktTft IP Xh.J±-K)®, Inrprnpt T®Tft=2B(IETF) 

stsaasr®* ip am,#* ipv6(*M®4;ja IPV4), mtt 

32bit irm% 128bit, ^Wffill'-ftfilduster, ffl 


(Wl A,B,C P*I^^>3<S>0 IPV6 & if Si 7 $ £ « & #1 *1, ft 
-|?fa£ l J(iA.iiE)t|it: 3 t:ftft ftlttcfjj^^ftMo IPV6 USa^5(1 ;& § 

f: K« N »ftit « 2: ft * WJd »m Ji „ 

®:«+Wngi afiift-t® 

# 600 2fcl±ft W WttttiS#, JtHSift 

£UI*^SiJl#WN'|B|l*Hf«i-SS'S'#^=l5o RTiitSHL,*tiE 



wiossa^ssftnie^Bt, *Ri±a!i 


JBSnftrsrg*, W^*E$#3£«f^l6„ 


Internet 2 





120 





Internet Wlft$F?E^ 



la b le UCAID( University Corporation for Advanced 
Internet Development)^—^ 

Internet 2 ^ @ ftl 

NGI #>J#U, Imeriiet 2*MB B^|p) 



i-c 



sn 





II 


Performance 


tions 



Efi^J 50 Internet 2 



fWltit, ft NSF « MCI £ ft" # 7 $ Ji £ ” (Backbone 


LJ 


Network Service)jtf^T^^a 

A mi Internet 2 WfiK, M&lll'tffngSBtJffJfcfi tW@ 

Internet R 


K0ifft(i'l#A'tt«a*tt«'SP]»®J!a4~AM Internet, tl 


*£ a /A raw^awTEAft-Masw^® 


O 


NGl fH Internet 2 W BJ 7 —?!)3?rtt A 

<fa.#^«a#i£a5^il;7W±0f4E, *^'t'H*®7-‘3 


7,-eifcA—t«WSWi7W#Aft(»l AjCAttKi#a, # H ^ 
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A# 





s ss ■. 


'.'. '. V. V. ■. 


8.1 3 


PI 


1 9 ft a *, Kfc iHI ftt. 5 5? # ± Jt H £ ft x * * r# T ffl * 
W«®,5itSf»^,*rX£«frj ic „ L iW»*0^j&'a = miB,% 

m e « a b myt m, a f n * t # « # w it m. , * ^ a n m £ « * 

'fettwjL, Tw««nw±at*#s>j,a-*Jifea¥iHiSKi 


asro, s m gt m & g ■£# % $ mm * ^stwtia^ 

"£•—B—Tirflnaixs 





ISftT: 

(2) 




»£hn±mtf)LfmR)titMjm, , a### 


tfe@, X?*«ij3; teafcftnTWKISfc'ffi® 

is sb. a a s * oft*; its,« i-j (a *h ), nr js, it « * n-i* # » * 


(5) 
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ts e & * rt t - is it m w id w, * * fa) js »w a * * r, 





<£ i»* » £ W /J' *$: M is W * in JL fit# »%. ? nff B „ 


i9ooap,i§*W3S@wa^*fl- 


f-RXCrt 



a»#)tE-©sa 20 ttt 






it, at«*/J''J'W4-AW»^So"aW*4a, w 


WB# TtfemW! w-t- 






A*. 


2i tl 


JT fB 3: K:» *-# BR * ffj T« fa fit >?r -& ft £ 


Wii£»i:,*iff «$!*:£ Iff, EgfHt** 
w#ft, »?f #, ii® a«& 7 ,x if 

wsa. 

s, s 19 ttta*® 30 ¥a, wft Jtaifcifett Af»^ 0 


«—T * e (M ft «l * ft n) 8f s—1-PJ ft » - H 








# 1$ ft (KSSftiSD, ^f*£* ^ JB 7, M ft 




35*0 asBjRW«saj-'#isiBi#^aR!iw^,'e}&i:sifT 

if I ffeWi s^ffi 


SMtfRsf «£«, Hitt* nrffi*fm7<. i897 3s£B®a# 



jj.»!8»*lfA*llx^64*aiii± > **a-^#ff»ji: 


»JfcffeMr®i+T*®fm SUB) 8. l, itK« 

^@aj/MLKieaA-7-»a«K«,'e**w* 3 F#ft% 

«iD±%ji [/(ftwfgs?* Afnse#sji#^i=)± 


ffi#—g*R&; fmftlRI 07 *n _t-.—-t-* J[ r *M ii]M was a j® 
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* J] SHW 3 ■# an j* ■# AS # #>5tf 




Wil b, if 

<L\£u Matin* £i£ 




m(kg)» tfeife(C), Pl!i *£ # *fe ® E(y/m)^^ti 



♦ ttlH 

ffls.L 


F c = eE = e 


U 

d 




F^= evB 




eE — evB f 


E 

B 


( 8 . 1 ) 


( 8 . 2 ) 


(8.3) 


«*, #±**,a a ita< *¥«$.«#« & ashw*i»ni«<i 


,js-h s i 


~43/ 2 ) MS4 r 1JP3S.JS ^ db = (?£ = ma 


eE 

m 


,Bs tWteW-feKL /Jvffi^.Hifitt^toTlttBtfil l BT 


*&* V £WL fSWfelfiti:* 


L 


,J9fW 


J_( eE 

2 \ m 


L 


#W(8.3)itftA,BP# 


m 


l 2 b 

E 


(8.4) 
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_ 2 Es _ 2 Us 

m ~L l B 2 ~dlJ-B 


i7,rf,u,L, s -??■ ®® »Tiy w,*«, - = 1.7 x 


m 


10 " C/kgo 


TTlu 


»##£«, i* tmm tt ft ffl Rw '-ir^,H 2 

i£CO, Pt -Sj&ttlt 





;_>z. 


#w «tt % ± m ss © m.-f ai »r 



Jgj &o IlM 1909 If, 


wtra4.s( -f)J8ftf/m ^PSE, e fi^PSc, 





, 4^4if{i6*t{S)& 





e = 1.6021892X 10 "G 


m =9.109534 x 10' 31 kg 


sja»*ih. 




\ 1 / 1836 , ffl £p ;p (6 ift ■£ ;@? g 

1"#,^ 4 



^rsi?±i«**4^&isme'SJSTft 4 §- > #s«#g e 





», gp 1895 If 11 .H 8 0 , @PIW±# 



>F fln&li: 4 “tf £ & W, MtRMT 3—ftirS! 

»&#-#**#**(»»»« BaPt(CN)J»4aB**;!li 




6itiSS-^ 4S£z:£tII?m^ 4&<ir 1^ OlMf ^ *4* Tttr ^L:. A/»-A-3H? VLt A¥C 




ffe # It $T 1* # # ^ #} £ 





Fixat*$#^ ; x 






* *&*£«. x smut teas a** ft, 

ww. A =f m mn x 

*amA#itK3. 











i 



X ftttfttt 









MMMAtJCUtf.Mfl [I jfete* 

■^“TBfcW)* -SfilFEB. St#FH *k 6 >-1®*1 it it «■ _*l e 



®*P S&OtjUQjfSQ,) : ■ 2HjO, — ffr^ 

* ife *8 .'ill) )H JS ft fet 4 Jfc. to. 4 -Hi 4. i.ftij 115 ft £ £ | 

•. A# ft <£ # SUE fl. 

AlJiiis > 1 #a*«]«r&\9SS|s££il| f ■ *!■ !«j *! 0* 



*>*£*!■?:$ A f S ffit tt JH tt a JK ww%. Kr’PHlf fi 
rn .e£*«:*#*#S£l*A, te adt#«d ft 

*’* (Ki> », 5a, £ tf £ + gjigg^sij g; £ a ew 

W#t tt 4 t £ tf! #ftg il£ ='j £ * ft,, ft W jpyg £ £ f 

ifia wai *, ti«, a ih a .2 w t,«« 



fls,2 •.p.TtfflKfteii 




2VT 















Eg, 

® 3 -£ttm± 

t o a*w *pk r-jwi/i'iw? 

s, siiffiifssiwa^ t-PtLfeftwisT—sis?jsee «» 

*^,a4ipw x mmft r 

(eV) = 1.6X 10- 9 a(J)), <5!|iII**S#SB«f, —?*g?fn.-?® 

Ii?ft-&(C +02^002), 4 eV, HSitXSSia: 

A? MeV(lMeV = 10 6 eV)„ 

®ft{k^$ft+ss :im{k¥®9jz--87jm ?«$mtt, Affj 

a , *a a?, x tr^fn jt#m w s so. a nfr it 

a, AUspN-ga, #ai wtia^xtii#«iDSRAa?»»^n»i* 

19 a £ w ^ KI-g # a w 

20 aawafttia#p/i-go rtw®, HAaaa?r 

WJf#» 

(f*j£?®WSIo ^1900 

a, aasmsfeie wn 

A&Jttttt? <ufl sE y 

EbttfSIW,a 
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ftra».4j*w,8^,-e(n®A®f»tti»w-si!»®iij*w 

«E? 

vA * JRftftW ft ft # ft A * 4= ft ftft -1:, Tiif it ft inf w as ® m m 

-t-JSffr-Ut* z 8rlg r-,« £ —t-ft ft z ftCftti 
»z -t\& # m ft ft. # ft * »» 

w*r»fiE*±„ 

asw •, a ft-/-«■&& e w T-igffittB'i, -e nut #iR sb&ft, a 

3E&»<WJftftf»rWffiJtedlSfteM O.p ^ 7 W£8, (BISA^, ft* 
ffiAJKSSftigFfta,, 

Su^ftiHT-WSfttRSeE? Hft^ffW&a&ftgftfSft 
®ft, ftffi*ydfte„ i9ii ft, ftftftirH=w^a#iaftft 

*&*&<.«?(*£ »^2x 10 9 cm/s)***fB?tW&J*?§ 

0.0004 cm ftSSftlf(ZnS) 

ttSftft»l85iJft-t*-|8lWftfto 3e-®jg:a:AIPfteft^a 

*T,dHM6f$r—ftftft»fta, sooo 

#2-)n»ft ilMBirr-'M6Aftft«(sa 90’), ft-e# 
as® iso*. B[iftft*ft#iBi3(e 0 scssasi»«a, c &ft win 

aAEftfiSMftssift* wft»,-B« 

®ftrtftftftWftft«!g, ext« SftWftMftSftftSit# 

a*tftWSaft|8), T-® a &&/1 

ft*»:felSft.£©, ftftisiftiiftji rftft 0 

imfSAti#*, £ S8 * A * » St W a fiftftH 
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IS 8.3 *#■«»«.*H= 


t&fifct Jt in, & js— tt “ 

^[1^' o ft)n A 

a *£ 7 * S SI 

8.3). ajtt#,fp<s m t ft« 

(10 e cm)»*jEH, ffl*# 

‘t’flrJS 7 7 * ffl—I' 7 ft ® 


ftft#®ft67ft* 

Btt* (A JtJiAftKwm c e7« g, # a uj 

i£-7*ftffi7®»7S7iHii: lO^ffiA.KPASIJ^^ft 




7fi*»JK7s««si— ,& t - 
wm* H "ilfr. i®7®KftiS77fi|B]5SMM&7—«#, ® 

»ft*7IS70!ttiHl&:*:BS#o Soff]a®2###Mi#li± 

Wo 

® w feT a a, a ffi # @j ,'& tii Ji ® ? ® w ^ w IE i,« w a 

B,*W~7ffi7ftttM±Bft£M®ttiRJ3fSlJS,> IK7Wfc 

K7JS£Am^wJi>fe7Jt««ae.JS7«#«*r*±42 

tfc«&,-7*M7 2 = 8 , 

®rt#8 'NEtffi, 8 7%7, a'ew.^wensw^t. 
7, If ^JSTUMft^Co 2- ) ;-7«iES7 h + , 8f Jt A*% 
T^stiST. spa®7&, ■, -7*iE75ic*'£ w 

w7%7ittJiH@T-7®,£it:ft««7s^,, AWBttst 

Bg S, a, 8. y # A « «: M tt W * iUE t ® « *,+, * w, a .# * a 


3(K1 



m iS“® /-fir. 





ft 


(nttJuw-trnttfto 


i9 20 tttsMjaaw 





«arr 



8.2 


8.2.i 

s # a*. *hb*&m**! 


aM 

a«nf*flcws#o itaw#si'Bi«A 
+, ff 5ttT'e*8i, gassy. 

ftSo f i}Jtig» 

iSX*B 






if t±+ !1 



ISflBJsS, “X”*fltram,6 





w 


rr.t 




jtt, * 






fe, *-fMJH4SfW8-T~ ttt/ffiStto 



K?aft?l , i±W 30 kro/s 



r ffi e j£«i»IS It*. fflifej* 

jg?P, |4lJlt,#*±|!BM 



^ EJS, 1K MS : BlHi-S- r 1 ft .®^TW 'tstt * 





»IS 8.4 0f>iV gg&dSW** v w*t F ifcPJ ft ft te 3*J. ffi 

a *T*W*SS 4 &ftiE«fS**}ilUT*W#*. 

Wil®:i£Mfa©'|B#4= 



a 8.4 wm m a a s»*e 


. 

.»»- 

xKSs^ft^^WN-^, ffieafflirffa.-am, mme 

waffistTtna(^;«®)tts>tJ, nil®?jtss 

TssjiajetgtiBjir)^, Ainmm<&nmBi a e* tt&M 

(afej«a«S+Wo $n**iUM*Bfttfm3MP£4ja:iI 
3j#i ttW# &*—•?•«# ^ (* ifca S A /h) I ffi *nM «M ^ 
ja-ftlStt*,ffffJi—'NHW'ftft. TJtS,ttd']BfW!QMaiMR 
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(1) 



Wtt %.; 


( 2 ) 



a^w 




ylv 


tatt*MSlj£23)j>K£„ 


sa—wttg(iB* r-i}-' y Ma«:*(id* K)»a 

*, ©-•»{$«*!■ 7 k Mas 

A«± »(" + ">£"-"S'SWffiT K W W Y- ts Hr-Jj £& |°J Wtf 

a)o 




# 7 #s & ® & s a, itffitn® 

i k fPK',t:(aWx «x'*MiHrsai#i»i,y 


# v',x'), jp®s.sirs, -efnwwinTW 



** . 


j: — j: + ^ 

1 y = y 


— z 



t=0»tM, O'ffK SMo fi 


n * 



/ NN# 




w 




: K'£ W®| «'ifn K SftB-fE] 


t 





t 




,K ^ 




%m K' % ft] ]Qll£ # nf U* * w— K ^, it 




* E=t 







x mtt'smmib, ftm-jCWisssss-KW «. HA 


JT 


U 








#C 


U — U ' V 







^ 7E 


F= ma, i 

Sit K 

8.2.2 2£a»£S^fcffe&*l» 


171tta±+nf-S|-H-JL»¥-a,+,T“lili:’ , (aether))Sa„ ffe 


<1 







19 ffiSi+Hf-. *feHaa^SE^a?(Fresnel)®ltl#S 


l-^i u 
n 



n = l. wutBtitfifea-ifeiisa ws^t. 


asua*. Hiik*^ >♦>»«**# jt«, 
a#5ttT»a±was#*ift. «*»#*<, 



«i9 i«:siH+tH-.«^asMW#4.ai^rt!aflia±w 

«/c -aaffiMKiflrtaffW.aa.i'aft* 
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1887 JE -R* ■JJ' 1 
(Michelson, 1852—1931 )fH 

^©(Morloy, 1838—1923) 

m&lUft H, £ Ifl ft T* SNSl 

$ko 8.6 fn[fj 8.7 Jiff 

i && m, mt® 

2J Mo 2 mu m 2 u . 

1*021 Mo 1 M 

MJSIt, jfejfc 2&?l M.ft 



s 


Mi— 


1 

1 


yM 

i 

1 


V 


M 


M 


ras.6 


„,i&MM, IT® 

f - n, f& M,M r + v , ff} MM 2 W M 2 M 

** Jc 2 -v 2 , IiJJt* 1 M. M M M,, it% 2 A M 81 M 2 (ftftig 




A/— 2 ( 1 1 / 2 ) 


2Lz* 





2 Lv 

Ac 2 


2 



t 




\ 


305 m 
















© /. = UnUB=30 km/s,A -5.89X 10'’m ft A, ft if cT U ill ft 


3 = 0.4 't'£$C$3L 

iftj-ftss, fruf-fstriSj*# 

H W Kt A #^F ttflf & if, irijftfflJili^-fejs*, H*ia-KS U 


Mi0rM * 'M tfl:A @f t &-S« H % * 

*f ifc «i, ® *t a a w X ft £r 3 I ft a ff W - ft® ft $ M * t#, i£ 


ai m ¥ <fe & e m ft a*r 1 »r ft » w a \ 

ST-a -*^%fiHfWAifeWBS,)iify.^lte rsiis^s- 


«*«. -BJEa—fifflsHfe®li!ft±Si JiJife 

Afijx-tsaswaife 


■Jew Ain WW, ; FA''Ai*.^Sj?!5#-*'B3;-i6J*:®T, ftS t 

1892 ft, #=fe|31ftgE?&ffc&(LorKiUz, 1853—1928)11 If 




sa#i8itt-fcc*wiRit*®, »*>k® w wf* 


2 /c 2 , 



^ * it & * » % A —# at a a a if <t a, i t « # »ft & u/ 


p*ft, »tfc * t <s s£#f a » * mm n m a *{* 


fifeffl W * W W *« W tl K« « tt K SW *. >A A « Afi ft K 


*ft#ft,lilAStSftA&*«Wi¥-fc<, ttfSffi#itKlA3EfiS 




© A {£ ft-ft i£ftl» S 


IA 
i# 

a 

ffl 


4> 

ft 


1J|I 

« 
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$ a ft ftifiit vx i:« # *+* jjj & w i m & m a * a 

M. 1892 "f-S 1904 '+-, *(fe^stK W rWif^ililisZAW# 

MTa<E^fflw»f6«$jfej:= Sfssa 



(covariant)^ ) 4 f W it ffl S 

(Theorem of Corresponding States), Efe^&ajS: E 40 

e^i skb *, owa®, 

fts'^tws &atin»TJfc3#js3&jft 





w * m .*'BT ffi M. M ft * « sf=f vj. ± to M an 








, fife IE * Kill M W*fc 


^(j',y, 2 , ,t') f f , W t'ty$C‘i&-}] Vi " (local time), -tfrlklb'ER 



, wzp**iE»BtiB], ffey,***®, 




<a&. 









Poincare, 1854 

^(T.Larmor, 1857—1912) 


1912)1895 




n ; 










wm 



i 









flJW&iWiif T- RIB 




Ititttt.MRME/ffl 
WMt!l®)ifW’'o Sit fi i&, 4: 1899 ¥ ice in * -tt ft fir ML WJ 


-WKftt U^EID»aiS8,tt»r 


\~\ 


“ tt 4 « in r mm >>. - n m « n -?, *t a n ts ®« in m 
w-ss^m, #&n a ¥•¥, mt 



PL'S 
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ft, iiSSWWHstructure materials) gftttttfj. Si] B. tft3M33 
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fine ceramics), Sfc H 'vr M 51(3 
'S' $5 7*n .ii ^ ( advanced ceramics), 

e*A+ |im UTF, -«*(im WTW«^)WiAMMM*li5, & 

looo-isoot »i@ ® t , a a jL/r> a t ®/l 

— H 1%tft■+»-#■ 250 H4t±Wffe^ 

P ® iS«f« *« ® »® «„ 


«-5*#l¥6'rtffl7„ HJtfc, ifr£B**%W&,£i* ! 'e«, 0*® 

W % )*= ft £ a# ft ffl tt m m , X t,T ft SB w 4 j*= £ SJ ttt# 

j sc »teS0%WJ; o 3£^*,«M*Tft££Ja&«3.5i, 1 

« ?f £ i ?=» w % j »i£ it «■« m n m te * w n e w * 

BSKtfHS 
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T„ 







Mt.m 


m it @ * ffi 2 <SL rn ® * H 64 1 si— h\ &J ± IS ffl M a A A (6: ft ?'J , 


3 




± fi rt ffUB H*, *Ufc IS M J 



/ 


*-./i- 


EBJtt, BfUlWi 










$T ?&! i® IS ( new glass) 

ffff A-L^jAWJRW 




't'&W 


?a 





E » ■t* i T WBffil^W W ffeIS#?•949 Tifc# #tfi M tg «b fls, » 


JSSK Hlfi££ M SUfigM 5^ $• fSt ( electromagnetic shielding) 3jlj 0 


{heat reflecting)®^3^o iS (pho- 

tochromicjM, 

)£“? (photonics)^^4 o jin A^sin^, 

lH^[ p| "ft^^{crystallization glass), M"tf &jU-t ■, 


(machinable)ff$, 5U$Hn> 



AM flfc A X&##j£ M w o £ *K wf © 45t WJ Jf, rT ® 






W* 


i;r 



A 

IW 



S 

jt* 

Itt 

ft 



ill 

& 

£fe 




a 


9 . 2.3 tmtmt organic materials) 

mit-tni’pm 

*a-a-^ra,a,*,«,ia#^7i:*o Anns^y# 

Kte*WJp, 7tc(f£j**j\ffls)S), |fi 
M 20 tttfd 50 $Stt Jf ftf, ffl 5 m fp JS « Jfft- A A £ j£ #« T± 
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^,jfc^*attMwaswmt4W I', AJ?aj3!*ff{!&-«sij 
Ift-I-JSM?, # fr JSft*.« 1 + £ K tt ®J «■# «■ t*M % ft tt » W SI 
*(,<, Mill, £ « * TO *KS. tttWJ'NS, Mrt&af, ft®, 

ftus, a®, tM, sfftt, ja^t, ®«w®, ttMiis, isfflai: 

flin, * bk pet ), # £ t* $ * 

* M UJ ft S 9? M a Vi , l£ : W « ® ffi « « ff m ?S A fM * £f S & ft 
wwffiffl, amtjaimf+Mtt^aw+c 

flIWif. «dn 4 « * £ 0r l« li $n ifc A ffi, «F 

SI □ Wl □&( polymer alloy) 

^ ra w * ffi, ffi a ® ® a, tt; # w * * fi-&■ w ® jsst w # 

(SfCSWailsKABS, hips 3f), A®^ 

f , AXX4K, A®*®If 

ftW&'K 4X4-g3iffi4>Xt444ll#ft*a*6S#W.#tt, 


ift, ■wrftsatA abc s-ttt /, Mstai, a a 

ft), B ft Blend (U & ft >, C ft ConipositelStftft),- 
ii/lfflfl(biomechanical materials) 

ft M W a , tt ft, A<S , at;3f A M & ft W & M i &*r : ft, 

■» m ® tt m if & m ft # m ft « «f tr si *k , is ft « * as ® -f ->r # 

ft M f-)*, (lift A ft ft A (St ftft fill ftbl ( biomimecic material ) < 

SSM*1 AfM)«&M*m, K*-5.&ftft: iy AttMffiStt, 
StJUiSitt, 

#, Aig# A, KJISfltt ar 

9 . 2.4 Jiftft&mmtm 

ft US A ^ WS ( biomechanical ceramics) 

M, K£ A*«Jf tt##*® a M, xf ftlHtSDX, fflflsAiSir 

wwnr»4Sj*3!i.aBrwMs**ffiajaai, ««t i /wtmsrffi 

SJS«*iSfift„ @t»W±M»**5ig«. ft 

Mo 

A ® (whisker) 

*j£K&ftft ttm 

SftW pm,£,#*ft-f-Sftft pm a#HJS| 
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St» * ffifg M S Uj m B * ft .t & J' 1 $ *, ® B B a M' 't- 1 'it 

’ftSWJ'Wffllll J' so k s W IS it 5 t Cfi H ffl n ?£ JI, 

nm mau*e^s-wfi!.#ii£n/r-1000 k g * 

WWWCcarbon materials) 

?ii*« "MS m 6 W8k*, IB » A *'1 ■: rfi H 

##sto#>^w*r#i« a*ss#« 5ji rti -smm w ft 
■& ft tti $ w „ “/trap Jits 




«#*KEBt£jUtBMtW*«Wo Sfv^S5<fe 

fit ( * ) M /MS! sgt S A 46 4> in» @ 6 W SB (0 « W Jfc«, @ @ *« 


®.w*»/j'Se>is;ftJn,a«T-t5ifcraw!»®o iKXW^ise 


iif-T3£«3sW 

4RA, XTIWL, MBjigiK^ff-a-To Hit, W# 




£te*Pi« 


Jiff # Sffittnff K IS ™ «S H 2000X3 ~ 3000X3 lit St RB <M Jffi 






Nine 




U 


ift 



u 


SKs^itaxws, amitBwm 

WW,3tSBttJjRCCffl£5£( 










5»,&W7f« ?TSb&S 6 -t-iltJST®jft- "HMc, Sll^%JS 

»»iEA« WttSfWti*. *«ww. ¥#i*ww, ® 


?m&mpmmm w«, a # £»'* m w uam-tUft * a a ft * 



feo ■Esraawairo 

ffl¥f£S5<> 1955 iff &£ 3 S’XniE, 2000X3 ft®*# T£ 


«M#Ait&fflB, * Jfs, Js 

tfeff'X 




at.aftaWBWWifeWW'M'ETo *ffiA¥e» 



* »& & m ?; usim, w b. uj iu m & w * jb e * $ ® a»^# 
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m * * - A' £ W » # „ # fl] Ji Ism W * SH * If (i #. 

150nm), Wffi® AWW^Hi &JBo 

*«ife Tw**-i6i»aastti^S'}. sk 

superconducting materials) 

, 3££ffrl4&^Wtt&, Wim 

ffiW, M«W, '&£ 1911 

^>A)!'t*«WWlEMSSi!W, 1973 ip & * W ft jg,'« # ® it J4 
NbjGeW 23K 0 i@ ##f >J W A *, *8 m S##Ife«(id 

Hg), *-|i|*^^'fk#tt(«tttti, ftfcti), $Rg 'jKWig* 

Jsa, @#WiWA P-W:£M®F?5J5sfcff|Hj £■&, W@# 1 S 

ft-tfe^SS.'EiSftjaiKfcW I0tglit±, 

SteSI 20 T 0 1985 =ip**±W IBM W?E®f I f l , MftW'Jrflg 

1986 ¥ 4 J 4 Ba-La-Cu-Offij&WWSE 

4ok w, fusTa^tt^, aw* 1987 spuhi*#; 

@A^W)IcgjftlfcSXt Ba- Y-Cu-Ol? ^ ft a !t W ?E 1# M 90K 
WHSJ?®H, jlHX-f^- Ti WR£, 0 Zp7-t Ba 2 SrjCa 2 Cu 3 O 10 %.R 

fctkttsi hok MtMa iT#»waj#*77K,a:#^rfenr 

Wffiffl 150K«W#W, 

a, s# ioAvw, «-# 

9.3 

9.3.1 composite materials) 

—$£M9*,'Gfe^^1*5i*S#fct _Lffr3£#£&— &Cii # £- 

35y $ 





fflss « » «i *f m * « w w & #; w w if sjb? £ & *- > ra n m » ^ 
-w tm, f*^rflca w#tt, «*, -ewssw im«, a#*m 

Miasft.ftft ■%Mfi&i$imumiT-mm£, 

«w. rm^-s 

FRM(fiber reinforced metal) e 
iSf IK S S C hybrid materials} 

* W * 4 ® T-,» ? 7jc -T ± Jfi W fi. ^ ft ra tl S W 

iSEPflirWSf 

ft, MSHtttWflil&fifii >STaa«*W,*iHEiii4 : fTa»^ft, 

fTWiSSo Aftm 

»W ft W Ifcft it« flh W /Jc J§ ^ ft ® W, ftTIW^Wfll 

lnm=10- 9 m) 

IS f£ tt ft 4i S C functionally gradient materials} 

SSTftftfiAWSfcffiff. St« W*W#, 

E>A?H*5f!ifeSJ®f , 3*-,^-,tilk0caWttffi, ?-U # S ft S ® 
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Ji5 Wt fit % 


i 






mmvmmm r, 


2000 K, l*-Jffl£'>5f# 1000 

k aiUstjgnn^iKteWrtWiJij* 


«® khtif.tktstn> aftw«"rffl cvd 




pvix ), Ift-Hfctt Si? #«. 

SigtmOn telligent materials) 

ml, tti *1 & If ;P * nE w # 

& a # #i tr ‘«i 

e&wrra#, annmt s®wrT !®^s-eiffina5-»K 

Jitta a a 


?; s W ft tilfij A '& 






®««Wt(Jfffio 



A#TaW'S 



9.4 S W If $■ 


Alii&AChigh strength steel) 

-»«$«*«#!50-100 

kgf/mm 2 HiS). 





s.ft«ffira#w3Mar, 

**j*ik', wsiite, JSttsti5r^T o 

220 kg/mm 2 EftIHISl<, 

satt DffiChigh tensile titanium alloys) 





aa£:fe£*M 

)tt*. 





waaeff (»«=»), fmi4#«s« ** 





.161 • 



if, fl-ft 


@ H K □ $(cemental carbides: hard alloys) 


-wsumm w«ffi,itii'i6-xwA-ww 

»« #, iff5S a a- &, •£ J6 w ft m it g % » tt (3 % ~ 2 5 % > ft ^ <a 

^iWifffWuftft, i - 2^ m ft in 

ffi n .fcW,T*6, i3OU~i50O'CftfflBET, 


® tfc»Bi*SI 270kg/mm 2 o S® X£ffltUkttiS«l£:ftEDffi>{( 


itftf&fto 



(ktt 




£»&w, nrffl-Tftffcm 


®«iE£&&<shape memory alloys) 





Sft»tt-tiatz«, BPffi**, SiD«vat'exiUS'JlS*ft®tt 

c jk ttiE'Esuii), aais.i, 

It NiTi »*MS«fttMT#! 


M7 


it 

* 


J^. 



/JP X 



m 

id 



/IP T 


/IP 



®9.i 
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MRXffftM Uf*SE't'*««i£M»*Sls*>. Wfl-.iifl'ft 


/jjg0^,K^#tKi-W»^iiiI5iJIS(fto UMn ®«:E +Z, 




n 



(superelastic al- 


ioys)&um)&££« -£&% -a mttji'mM&nom&h 

Pi JH &fL£LtW ft T^ftl j£ ft o 

(ft S WISH (free cutting steel) 



«»]» T 4 1 4* 1 X*Pf 77fl, ffitt#15 ft FI #ft«t T ,fitttiI 



ftawtfsSitt&TOiiii, ©tti*-Mfii«, sttaaaw. 







wa 


WB'Jfflo 

XB3rWfflftlI#L«. 

BG IS o' 5 fe( high-damping alloys) 


mffittrr-tkFafh 


F* 





&&&&&&& 


F 1 


m 






e*a* * j* % »( lsi > £ i * >f>, jmq js & xt x 




Si 


"HH5,5tffiE^5fS6ffifflKf*aW»4*tli6l»«^, K fife ft IS 

, aiES-^Afnw&MMfr 



high-damping steel sheet), 3 

ffifttSCflLA:t£M„ 
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a(fc«4JiffiMft-fkfeKAl 2 0s),If® M A 20501C, 

=¥■ & ®i 7J, n * a w * 11 tr,m. w, w »&it. w m si, ft ,a is. 

raw-exf/t-isiM. 


B Jit, IT® W K 90 % W L W S ft ff} fp A iUfjS# 


o 


KJB&lfrftAEftAite*. IC flSttS, jflJJBH 







O 






JE: * m. fte©*sss w js w >7 w a * w «<t ® c a; * ss-t? » « » 


ft®)x Lucaiox) 0 #ufciests*t3auiit-i:fl!j^«»“i|®ic«;m 

si. ■£:* 








SH-, 



ft * jt « # * ra * « 5 is s * ft, 5 a m-m * 


Wff*tt*ftSMftMS6&*iffi:, rT ft A ? to Sift 

ft®, Ass««s&Ht, «jft a 






ft®l * „ N * 1? A. N * ft. 7] V 0 If JB ft . 


tlto^F Aft, 

13 ft, jSiftJSftAaft ®#S u ft H?8(A 

). 3ft, *T 




rtS*ft®ft#ftftBIW 

W !& i& (luel cell)4>ft jg§J, If 

*«, Brwfflutt;*, attM-ew—t 








ftlcf( cubic zircona), 

XfxfQI fSCengmeering ceramics) 

J8 7 - W. *# * # _t ft ® *, ft)ft «ft ft ft H & »;£ A x a 




«iwwra®3a : Fiitffi > iiDfflri ; aS'J9mifa#i5;,#5!i# 

iS*WWES««W. ift&J® f±j£i£lSJi|S, 




* ft t# »■>‘tti is * m ft k ft * ft w * « a m « w rm 



ft 3 B 



m &■« ff r as m *& a « ft h &«u n. $ & a m, % *ur * m a n 

non-oxide ceramics) 

5f5Mfit, iftst, 'iriai=fS#iS:fflf*tnXB<iR^iM CBNfiTr 

—-AFftTfSih*, 

synergy eeram- 

ics)IF.ft5ff 

fit £fi(aramid fiber) 

W&tt-tfejff, EM##* 1972 ifitttf 

K g S (FTC)« ®, 'ti K 9J ^ - W flij * J§M * * ft Rf# ia B5 

HM-50 

tfcWJiilStJBFWraWft*. 

1/5, 

7*, it&mx 

A ® df H£ R Q iquid crystal polymer) 

*u rtl if'1i.ftifJ?$MSf)l 1^7Ifftt(!ycitr(ipic)iff:!iri, 

ffeljliEEjfflfl& fit mjllfc $1 Cthermotropic)®"r^ IS Et 1 jili ^ 

M±as*@iK» jgdtwsf&jKft.g&sffi 

iS@^(liquid crystal spinning)-, JtlSftltft-S'lfiSf® 

w # ffl ® m k « & a, tt n & bj »■• ®i n w~ *f m at * m 
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+a*SfMM#WSf01 * *Ftto 3 *K ■& ti JH * 

jf« » a* .a, ff » ar a * w « «« a n aw a *(fc r, s » Sr a 

^®(self-reinforced plastics), 

^T-S fWS , #rt$:, fcX Alrf .«t£#t;*M?aii« 'P# 

M I s / 3J c. 

il -1 DNA.RNA.BJJg^lliJilga**, 

3T l ij 65 a ffltl 8f ?£ tu. ft JT JS ■fj „ 

la^ac engineering plastics) 

M , * * £ *6^ a jS 69 N 69, — &■-ft m w * si, * & a $ Jj 

xaaws^KS'Jw.^a.sT^g^ffas^fisK^MJio 
—*i»«T,Si(n«-wxBH»^»&3L**-&«t*i;*x 

(POM) ,* T#**- ® gj (PBT) jlfc*f\ ABS , 

m bs(pet) asps * ± j&tm is* wj* m o 

Sffi , ffifi * xom, PPO *u&1&-& ± it fs B * M £• WJ& 69 

« a ^ a it in t , ia¥ # As h. ± x a a & 69 tt % # t@ a m jf & 
SfWxaawftxffx : SJ)Biia,s#Sfi S!: B i itt#^^#5!iixa 

8Uf4l£# l, HJS6&XaSW,> @i ft PES, PEEK, PPS, PI ^HSJRX 

1#*x#ffi!(ef, ag#» 69 -« ftaw , SB 3f'It, if 

saa^iJfff^.ss^aiaT, a** 

9,5 

9.5.1 figjea^69^t4 

£g£Hb o' tt( mtermetallic compound) 

$ Jg tc l£ |EJ 
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s-jctM^Sr-a w««ff «, ttfiHtftw, 

fKrttffio SMAfflWl* y, 

to: ® #1 iS \L ft 4 (NiTi), fit **V to tlffl ftft#(Ni 3 A], TiAIMt 
S ft4 (UNi,), Si 8£ ft (SmCo 5 k ® # ft ft tf( Nb,Sn), fflffi 

.r*fffftft«Kwc,TiN4*raftftftiftA 
w diesis*, »ft, ArijF.®'@*js:)fK't:,to)iin--»«7E#iiJ 

Ni,Ai iwtfsc^am^.'efnwM^iHtt^wr a, 

SC St o ^(metallic alloys for hydrogen storage) 

*^Att«a«t, ^'WXIB^u+r Wft^s*#At«;ft^„ 

***,*—A^-fejgswr^tntSfff^SAfnttB^ caft 

^W-ftje^jsnd-ffitoiBffi^WBttK^lK^W 1/3- 1/5 Mffi 

A-fiSWffffMfaKo *xa^®ft 3 iRA«[!Wft##£gK 
®&SE#i, MX urfPA^RSWlJleffS:, SSitaWfflt:# 

wwxrKi 

non-magnetic steals) 

#,M«JF«*#gS!ia«s«w*ifl, Buit.asc^sffs-# 

to«M&jiw;F«*H, -e-^issag 

KS!lfRAW,e»lKft*ffio 6Xi®#*tt4fSEafSftitaffi 

M,w«®g#:*&®ffcaTa-is(»-is®k^-tSsHfij®iis 

g£)fS@9Kgrain-oriented electrical Si-steel sheets) 

ft-ffiM*3.5%£*,a#a®£w)Ai»nsa*o * a w & * 

r»i#t. flswAd\ sMirt##fSfn»tax'fRftM-*&«isiMc ft: 


36? $ 


W»S?fiP^3aat#3!iES|:34PS^s!jf ^ 



X 

m 

m 





m. 









T), m "mfsfsm 


3 % - 7 % , 31 Mi felt 7^ If Wi (0.5mm \H 


9 . 5.2 wm&irmx&ittn 


£«»»( eco materials) 

iKAffiffint, issftM'Bffiws r Ht, s#is m I'&w.m-'.n 
w $ ^ w r * n ^ i5rt @g ss? [si m , w *, &t % * tfe » a 


*Wffi # ft—t B W ft Jg-Jt# ffi: ft, ffi fip fiS-e ts 3H- & 
MAC ft M#tt,ffi#£1ft«WJfttoajlSS*ifF, ttM'ffiffiffla # 









,affietf»B3—t- 


JgA 















(0 M 

(2) Wlt»lR*K«F**,*e» 






^ 5t, je * « « 35 .a «tt #4 m %• ± it« @ £• *w-, at « <k * 
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7 In rj ?3K woody materials) 

«JinTricjSfflW©*, 

JL-fitT ft Jl „ 

'£-tn 1*; ■£ 7 litiii „ 7# 

WSelPS^ * . H A «t S H W E W tfe * IB W, til W ^ # (ft 

£ ?K 3£ ® l£ )S 7 I 
7 7$ ft#, Witt I 

tt*srtapsj#a«i|i4»«, ^ dca s#tt, &gfc«tiE7*-frw 
iSSieftiW i W, SE*n-t7*Ha;-S'W»fi^CT 

K flft 7K 5K q #( super absorbent polymer) 

a*itffiiatt$#s*sst+ffiwiiisstwisticws^t( 0 w 

*, Mtic^^BrisgiB km «, ■eissfija* 

ft m W M € ««, 4 7 € a @ tiff « tic, ® % « * i* 7, ^ « * in 

W! W*«W Z,ififiB?(S f jSlKiM WWW, 

jHW)it®jLffiM®it&itai*7,iii'ariti:»±^^r io 
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b 





1C 


m 


& 


w 




£ 


itf 


n:m «■jpj , wm m ^ ^ mm & s 

** K^t#ic^3}eEjci^fHi^7K^m^ c 

ipQjtiL (hollow fiber) 


*m- 


£ 20 - 30 /im, ^ W 


V > 


iHfffc, t!A«Jiiftffi!®flf -WfrSa*ftWSt* 4 * 

3?«„ Jt <f»2*gft) Win'Tt?,& : ®f*W*fg;©*&&»#«•: 


@Jt»S*ffa^ 


;© c t>^S3I!H ; fr^SUWlf5'IK7R#ftif5 L „ th 


-f -t; or fp a a. nt a,« 




ft'fssHj-, »jj£tt#*w#*8M88itifc*:, S5;ffla*a# 
'&&„ a4EKW^j:aw,¥#»xii'fflWiea*a®,s« 


«*y* * * e « w ie 


3JSSSW2 K6*'4>» XI #J&®#rffl «fciftStft ffl 

** a *tr* a±, Rj'fc bt #«««*„ 


^Kffl®reg(issiiiss)( ceramics filter) 


a*. ■sra@J#HMPrW»;fcjfe®», m *!-,£»**+,—•t-A#- 


/J'WW».£ili»if mm 850ml, 111 Sffiffl 


, nlffi-Sfl «.«#*, SiftiSWffl 

thermoplastic elastomer) 


RST, —«& nTSSttffiW BnUtnlJS®, &&%&&%a 
T » JW 4P ft JR #tt W US 'A T tt «■, S ft J1» nt m # *t« 


t ffl «*tt M iS, * ft Rfi, 16 ^S S *»(R ft T +B*1 M »» 


* % jm * #? & m e a aj a? w a, m a t sit © » ® » j- ± « w ir 
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Wft WftfcmX'SM, ««^X2, 3ff •etEHiifflff-} 


tr nTffltt, &ffisa r-'Hffc*- 

oTffltt,Wiffl=:Hitip|fflo Bl, 

S**aTtt? ! ($WH'#«p c ao « &-:£ »! fm $ 1*) S *, ,fM jft « 

r. 


9.5.3 



££ $J ^ C m <*K n etic materials) 

high permeabili 






ty), Jl^, tr^WiftT, Ntts WlWj 








^^^(high mag¬ 


netic permeability materials) Q ?F A 6& ^ B& ^ ^ ^ 


F, 



i@] M high coercive force), 

$E ( hard) )N- © 


7i£ 






ft 3?, B|10r«“#±*ata - (rare 

earth magnet) c 3! X Jk 4 1 XH, IIS ?J W @ ft fi * ?5f M, $!4fl#l 

® jg «r #t it At m t , 



to 


magnetic fluid) 

* A ffi* ffi Kit tttt A ¥ tK S Bl ft 


Q 






m«taa 


-8 



*«F±5^3HRW*«, «j®X# Stft g ffi, i£* 


tfSI si ft® Sf#, m PA & E ®^ fH£ (Hr * 4 f X m B Hi S(IT * m 
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5C 


m 

Hj 


+ 


5 


T# 


ft 


^ ? Bfi(electro ceramics) 






jft® ■& * «iS,« * S &. fa B, St ffl V U n $ # # # tt r b“b 


8£:frfa*m±SfM 




e-Ms bj m faa \t ,a ff*,. iiffw&fl-fcm+fnfcttSEs* 
ftdRJiftJL |-aw_L(l=>Ui'+: 10pm KTf^ftiS-ttSS. 
aft*s##*ia*»Hgra«iS^*iir«[ife«p)H. ^kjehi 

ffafiJS&AttttjSsljWWrSfIK actuator) 1* ffl ft ft W t!l fa fa „ 

WfafaW&JLfafiftiJ^MiW 50%«±„ iEfa#, fafaPB^if 

*H£Ai± 0, d# S!|® FZT(«tt$M&)SSie«fl ; £ffl#4 

FRANfaDRAM ^#l*igg± 0 

ttWSCopto ceramics) 


hTifiA.tfefiffiaitB'jo mbs fa 


40 tt 1 W _t W 3 ® 



(translucent ceramics) J 


Jems, lit* 


zk: CJ 

“ pp 


*«-stn«a*, a##iSia,w«ifc, W'tk#iS n a n#ttft 


»#£. inffl. «si*^)i?**«r-ttirMnajssa0f»aw®*. 

Sd^attttfa^faWilifaJSJ!,, &S0® PI-ZT(*ft«kl»4B), 


T sjmw’mmii'ffi, a« h wffij® „ 
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)( photoresist) 

it, mm m m\ -, h ^ & m it itt $ # & ft it £ & ft, m ^ 

r-mmmit^mmn, * r-t&myt 




(photosensitive polymer), ^lft|ft£plfjlJJite -l£ 


-fe&m 9.2 ^f/K^“L:ff®-f^o 



M9.2 «'JseHM«iE«ira 





37T # 




® sifia-fcw 






o 


© jty, ic pif&iaii« 



) 








It'* ® M A *-118 '<¥ « S 69 i %», It iBW^M t*, 

WanHttHu 




aifflM ic,Lic«*«*®J5,^wtf ium WT*M#sn*si 


(200~ 260nm),6?#^Xl^ftft«#®„ XtSf Sft« 

20 nmKTWS*. iS 



5oot;w±Wit 

* icftSS 




SKSEpW^is'P n N lithography, MfJ 
Bf Jft A St tt tt i)S ■ 8{ Wife. 511 -SIS Bp (8( optical lithography ) 0 

iE*p#£ LSI 

JtSlSSlS^?Cphotochromic polymer) 

B} M It Bt-fc # fc S® ft i!« ft, ® @ )t ffli« ft « * Sc M! 



seStftftMi* a-t x#ie w eiWM sc m "H 




ZIXl photo-sensitive polymer) & 



IfclKlfcl’B’f, i ii ft l^rt - PHB(photochemical hole 

burnim?)«» 0 ffi PHB Affi# T tt$ "T W ff J£,U 8S 
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EStt ra 5^ 3L ti£ ^ S' ■? (piezoelectric polymer/pyro¬ 

electric polymer) 

H-WSSMfettfti&efett W iS^^m nHffi sfc?5#i7i» 4 

raftf. 


ft ft T ft W M 3S * a SB * If fl \ ® «, R itt IS' ft * til ^ A W ti •£ 

Mft, i M:M«aSSIStlitE*315n tai: 

fifflo 

ft 4 ? tt ft ( photo - electric materials) 




jswsw®, fflff * > &wft 

5 it a, JEft X £ « fj 4fc # ft^ ^ # ft **« w «; # ft 


^FWftV.WSSP— 


*Wtt£S9ftt*i9 ««■%&#, i£- *4:** 
a»+**iiio ffli4n,ffWft^®+##ttwMW#j,#ar*f 
ffl*3!«fn3t*M»WrtlSl. 20ffir#d70^fttt,S5«3t^ 
daa*»a 20 ytms.is^rm njffisst -, w 




Hjw^aijL+tto a 

* £. *h i&# #, {Ee fD Us * W # * H tt a «(in *, 4., @, P fa 

*k) ft m T, ft2j ftft ft 31 ftr ft If ^ £ «r #JJI # J2 * * «u 


w. «#,-#«•« iiriaj fl: iii«'«ia* J ffi,#iS6i<ijaA#at6 


ws#. isiitkft*4r-ii5tw 


375 # 





"iwtfe, v,fts t#+. 

t-w. 

(D SMftW 

fit Hi? Ris,*)t 

t ft m # *+r g 


s ffl t= »ft »it s, -e fi *rf£ w >\g a m a « a r- * * »it ft: 


SS^ftn * ft e as fl a +it ft (ft ft ft, m ia , GaP( a— 

«),CdS(JSr—ii:)^e„ 1993 GaN ft ft ft p 

T*«,GaN a-ftffrjfc^issxsTtft^wif a-Jte/n- 


WMM GaN SlgftSfttefll InGaN KiSKif *f. GaN 




&>B»ftaffiftft,, Hff.GaN 

#Hr*J8l. Stk?h,43tilfa»/|1:‘t>.tH*«1f«W®(3teSt&JiS 
( 2 ) 

Sft£®, 3fe*##£ttTK&^-)*5A£i*afflfnnr*s 


TTK^APWlio flPmJfeft^ffiftftJtSSrallft, Bllftft® 




ftfi»*tt*rC®*Sim&®^ft R ft. 



ftft# 


ft*>8:frl»tft0««K, mtUft® 


fas flnaw, fisMwifigiiKififi#, 


GdCo,TbFe#),#ftftlffiAKt-«J53W„ * X « ft fi fflfl ft 

ffiM.Hi S5IJ4N4-S, j£ g-ft-HS ft "Tig $ft, Jfij 
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mm r<m srscfii-fo 

GcTe, SbSe ^)sK€<S.*fte 


ItAfliSt r GaN -i--WSM'*l»lJtttfSiS^lKS 


*f -f-i& »fjI® 


SrfbfflffjTcf+o & ft 4, TMi & #, Iff+ITS ft iHfcl $4$ fa ,S 

< tt w raj ^ rsi) in it h % a « ±.. # a a * ff * ^ jt it^ & w 

|H|»ES[|a]±aiT®ife, 

LiNbcb^e-awf ft#; 


20 ttffl 80 


90 -#$ F*-f B * 


#, 5 S!I AfflWSW, 


(4) ftfeTaatlttm 

ftes *■? ss ft ft £ *■- #, it &=? n ft & m m i*i * sis ik „ 


20 mi 70 sMm fl-^*&a*T'#a 3 fe#*u«tt 7 |tw 


it#®, me h-®* ±„ 


Wffi«^Jt*)KH9±S#l4Ji ; E*W LiNbt^o 80 ¥ ft 1# SIS 

£7iaA*lk, #lte;ft-<fc«WJfc±4i£ SiCb #«, £S®iM&i£ 

#j'm*#aift#si+,i(8*^:a*#jatt7it 0 Afjjwa##® 
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Sift', 


SSl*®*Afn0r£Hk 

* a* ift-ffi*^fciti^* * « i v w niffia® „ 

^ % H ^ ? (conducting polymer) 


a ia %, m * M-# *, s tt ffl w # *e ffl * n- m *. * w * m 


Ilk 20 tts 70 U^*V-X**' > y-Wrt]l|'®«*7JE* 


'& w 7 -#*»■« ffcyw m r t i tKK, 

K«S-iS'f; 

w *■ a, m. ns *1 # r^tr**5ifew*^'jfti¥0 o ■ -&, ajaww 
?E 4 -fl:*awii:®F-j-,«iSifeiE«ft?fiwraiata* r iooots. 


{BUT*#*,, 


1976 if, MW a A&Jg « A1* W H jSttHR*«?IJ a JlI»& 


rn s W I'S! Ihf, *f * z. ife % ff- A £ $ Jfi 18 ft & * W r- £ T A 

1977 if-, % S; ■& a ^ »tmi is —&h 


1977 if, AjilffijtileSJJIB, 5 S;?E#ft#ASWSfg—feM.'Jf 

^ffl^KW-ftawastm^ffettiw^a, tgmztmwmie 

*Zd&iWIiWffe#3st81J[lT 10’ ffif.ftSU i0 5 S/ir.,3#AT#t, 

MJfc, fog®® 




W W « 7 ^.+7-»T # t, W B a n ft , * >t> # « s-t # , * ntk «& , 




»1K 







SB 



, iUjKttJtffi-a-T 1 rt.^ tr 






aaaatTWiftjffaif 
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/K fM * TS ^ % 


m, A.fmti»#iti 



.A.' 




«fiHfc pilife 


o 



/V 

nr 




JtMuf<; = fajtliJ: 

( 1 ) 

^ »ti ^ £ ft Hf W mi « ft i£ M# 



, n\i k[wm 

i± tfe® ^se ( ii a jfc ® rii »r w ffl rti ^ m m ^ m 


Wk 1981^, 






Z, R ® * * M * Z **! IS A iH tt, «# 



Wfn* *Jg fc* z,ttWKStM $ $t «#-fnffi a W ©,jgft, 

H TTa ;*: A Jf S S bI t "8- fti IE ¥ ffi i li it „ 


( 2 ) 








*«* HSI Bf* 

Mi*—ttflf&HttiiA 1986 *p, H^®*(jn»witt7*aje 



(3) ffSSWSiiS 





J 1 





, flu ur?Jc$#iaKr ife#^, WJ® “Tte 5 -10 



,/v 

a 












««t. sir,#s&ffiifsfBrgraT-^.*:x*«* > sn ; j ! cife 

fc 











wm, A*#a 


O 


£ 
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\-m 




z-mmmvi&iwn, bs»iu wflX'irfflfffi 

»#«**+StflitSf %#! aISfiiMTAf*it JTfo i*nt, 
xfflMss# • A/j'nj«'fl tM ft * 



Slftt «T • ® » W “«’’= 


w? 


«t( 



H4? 


II 




PiM.mstsw^stinwTJWBfero j>c«t*]*T*iWtia» 




iS-fStuS^tn# 


10.1 







,JtKJ3IJT a|t^4 plt^;1903 4,ffe.M.*fgffi 
H £ S4 4 $:« a It^M*? JJ ttfn*«?■ ttE; 1909 

4,&(Thomas Royds) tfc iff 2f ft Gi 3? a ®-P* 

4= 19114, Ag®ft(UTIRTaWW#®«a,*IR4aa 





tt ft ift-MH m, A fn M M ftft «f if- 41* * 19 P3 if M4 M 4 


HWIK4„ JJ.S»J}vft 1910-1911 4lD#lJM*#SW“|!0*r 


wmmmi&fimfetm, “mitar 69ffitt«4H^fW*, m 


he, ft fn** * 4 W M4;-flkiES Si,« tc 




4 


20 fif« 22 ffi 





1913 4,*smigf& 





I“)fhJ?T"f 1 7 E^, ffefGft fflfit^ (isotope)”, ^jC&l^ftMlS! 



±f44ffiPJto&So 



$ IE-Tit 'M 206, fh' A It Sit It E ** £ ftj IE f M£* 208 <, ffe ft 

ffif d Jit T 3 £- 9 £ jjifiiH %, 

TJtSAtfi h,^^fF>!T,IET^M-^ a &7 (TflM EMIE 

HMTMft, i* ft , #1] 1913 Ts AJmA, JE 

rfiiHi t ; mri&fjrwn 

^^IETf£;£Ti^TfMft, nj djJE#itr -fTlTiftflJ — 
T^JITIlT'm? 

^o JAMTM ‘TStfiK f a ®Tft**T, 


Q *£TfflM0rr£fteA 


ft«” f mmmt*m (t m # 20 mt 2o^ftiET^ 

tfl^IE4^^T0fM^o 

AfDTA^IM, iET^S r£Tffl%TMt^$j§ 


?!l T ^ 1£ ft IS ^fl o 1 925 ip , ^1 ffc in. 5^ ( George Eugene Uhien - 
beck)^fl'S'^:^^(Semuel Abraham GoudsmitJtBM^fei^tiili, % 

TJWaflt^afilftMT&^T i/2i«t#ft^T,ff 


ft a ar&^i j* i/ 2 c xtit1»i£, fiT£W 14 TMTtU 7 


T lo IE 


T£T,M&^&Tft&a^ite&#tfc{I 0 il, 
RJ!,aJET1£ftStfE^T lo JET^ft“HT-%T"fl£ifti§?iJ 

^AfntT^JET^^pTfgW^lKT^^o 


-gft&mm T^T^TTftJi 



$j£, TTft£J»t& 


(James Chadwick, 1891-^1974)T 1891 10 M 

20 B±T^0ftgm#r#o 1908 
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1911 ft, ft.t- dtgWft 

ft, S«« 4 iSS*it!lB 5 K, 
ftaitftSJt&««•?£, 1913 ' 4 -&m- Rift, ffewtewfi 

ttsgftdlans Geiger, 1882—1945)»g 
WlS#T»selAffM^»aWW%Xf^„ ftft 1919 ftl-isnjft 

W, i# S fi: d H # W In ft KXft. l-i-a ft X ft, ftk fe Jji I T ft ®W 
cST*Ji5g7n*««»w7EX('p, mm r-tmVfVkwx 


raaiTTWH 


1921 ft¥ 1935 ft l‘H] , ft $i Jj£ ?S /$ ffl H M * ft HI fl J& Wf ft 
RftfM923 ftSJ 1935 ft RH f: ft 3t jfi ft £ S'ii M « £ t-ifE, 
1927 If, AM,, 


1932 ip, ft«i£ft««T ft ft, ft&fif S ® £ ft *r i!€ 


#ii935 ftW£3t ft ft * Eg PUG® « 36 o JfctES-ft, S#j& 
1943 M 1946 ¥, 


1943 M 1946^,*Si«S:i«iaXft ) lMfftli£lS^ffW 

t<, mile, 1948 m 1959 ftft®i 




ftTSgcteaaftScnr^jiiW^is/ra:: is 


1920 ft IS H ft ^ Sc l& £ SW (W. D. Harkins, 1873—19511st 


giiffiiiiftft4'?«fg«®ii(*s*fsiBWo awtaaiffia 




1930ft, ®Hf4ftSUSmWalther Welhelm Georg Bolhe, 


1891—1957)fnjll3E(H.Beeker)ffl«®^»df5!:gMX;®,itfS!l 


et, ft a ft @ ft ft M m - ft « ^ A Ifl ® ^ ft « «-l o 

aweaa^^ftjii, a®—ft^^t.isai-1, sra® y a 


383 ® 


+ i5-W-WJfr^4J«l 4-» 


-r.&ifi y a timmuM w fg„ 

(Frederic Joliot Curie, 1900—1958, Irene Joliot Curie, 1897— 

1 956) i pf (te « 4- a W « 3ft, "J iX * g 4* -F S S! * _t W—I' $f iff 
1931 7f;,«(na-am 

&ftML®SICltll5 W it It W, da 4 1 iT rtl 3S ® ^ S #v 1932 

ii r&—&■#„ 

»r itTiKirsfi /-» & * ib suit,, 

Hsta f&m-pT »«i^ 0 

1932^1 n-iatt- 

«iffa»(s#o -t^a-#s#iMEPRwsij : %.$<$.T-^&w 
S«J5tf»sK'Pr±e7-ffi»0fao tSSsSffliilil 10.1 m» 

ftkaa mss 


f 1932 2 17 

< ft $ > ift £, ;fH'■ 2 ^ 27 H 


XS* rttiiESS, 

■r Twsa!ffi kimiw.Tmnfc'd r mm y,w, 1932 

»^'ffH6.tS. 1 li«l*iJ 1 ,'S-^n®FW't 3 -7-, tt-A ■ 
ii> tl-fT , S M it 

* » f • ffl fe&tpmm 

?- r „ 

Am, Aff]Xxi1R^f£iftttSH1=- 




& a , #*?t£ « s, .# &*s, ft »is ib« ai n & je * » 


7b 









*®f , w&AfnHij&fij 


MPa.iiWW^i-jgdil-KffilS-TKMo 1919 'A-ASM*® m aKZ 


, sa«is-f«»*jR#*;ii rm?, Jta® 



t 4 N + ?He 


J 7 0 + }H 


^6, fiffjg 0 e^*®**7c*®^ t-h** 


*0 a*W,*^S-tJl 4 F«vi»iE*,W,AM*#Wa«f^S 


m&A-mvM-ytmw-?m 



i*. 

f*## «&«!*$; T 


# 60 - 80 7ift;»[ft;&nj*#S, r WIST* 



*«„ #tlHJttM«l#l95l#S61i-*!n*:«ia^Slo 

1930 ^fflRif (Ernest Orlando Lawrence, 1901“1958)i& 



385 • 


^ rn JirvSHJ » 


* 

n 


* 





E 


m 


iiiidftTSS-“6lHlSeM3SM, 1932 +j 



•'NS#. 


# £ «j& i£a|*fq 3£i£ 0 fig MS 


O 


H # (9 M T ?£® ift :£ Jil <, SffeWr* J'-anMSeJIiD&aMn^A 

T.aWttA-ffiBpftWSKifiirijft^T 1939 BifW*tta« c 




>fv 



[(ft Si 


*, -siifei r Anw*tte 1934 *p*j w »• sM*fciJfHf-«cjisi#f 


ifi W a *i7**«A SU'iSiblu-WfiltrjE p If*!®: ifi, #WK-JL 

?lAl + lHe--SP +Jn 



Si + ?e 



'—4« 


3 fH+Cmin), 

, Hilt,Sttffiirr rTWB »«7SiinHAXE!®*,as®* 




j-jwta, ma-exmAXttw-itwsa, ®Ai£*«fi 

j$«-*®g£8u *)*$!■ ms *pw* n 

set, A If] ft S, ffi®«*5E**ffiS45)-S[!6? 

1934 *p, »JdftttW[^4f|®IlA® (Eduardo Amaldi),i£W 
#B(Oscar d Agostino) ,f5^^(Franeo Rasetti) (Emilis 


Segre)4? AWflfttT, 



jFfeat.M*-? 

#, ira^sta, ffisjfiw, mum r 






m, sa’Eriwscffl-ffijcm^A-w.m.astP# 



Bt7C*:«4'»Wjft jc*(®«7C«), SB*. 93 TfT 

A Neptunium fd PlutoniumfaPigft&tfff F0€li)n 



94 




1934 B 10 

& M I 1 T # ?= 4 $ fi fiifr W W * * 






, «S5lt*a[ 100 ■»„ 

» a®Eb T-7tl#ffA4tS(. ■t>7iia7'«at3s*M# 
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r 





m t- s w i£ m w m m k t , r„ 

(MtMii - £ ffi ft ft IS A J: ft « tt ■& Mi ft # (ft- IS fit SI W X ». ft 

#itt *> ts« &»; ffi, r 



ft «>14 K flT® JKjffl fti 7C * ft |Bj w, oft S fq a tf » ^ & w ? 

ffl r f’ftSd}ttiW/ sc #j„ fM j ft ft ft ® ft, fftsft f ft w ® iffi ^ ffi ,i 

et*w® r-ajm&m— 


t 


I 


EW Jtflfc 7C^ih Iftj5> Jr W /^#/o 1939 ^ 2 £ , il'7 -A: 


ife ^ ^, ftk fn ^ii: 


Lk 


* J- 4 





ft ft I# 200MeV(lMeV= 100 7? s&ftft) 6ft&2flftft" 
# iiW #J ffifi X, ii?S--8P5Mt#JlSUz = 92 - 56 = 36), 










1939 #*#»rsaeit«WiH b. 

ftftSTMSESftftKm, 


















E-** 1901^9 H 29 1918^# 


3\J ^r 1922 




+ 

i# 



"f- 




* 

$$ 

=?■ 


3$7 # 



M.#S»g-teT.ft;rJL^*h 1924 ¥,fflS5l7*«-5 
mitm if ^igi»is*fij, 

f-c 1927- 1938 if-, SA-MA^AI^ 

it 1938 1944 

1954 4^11 n 28 BTiiMffittL 

i938¥,»*A«e^xABwgs5fiii*&o ■tes*rsi 

tttr7-*M®*®5WS;®, »ajgtt#±Sii—JSIK^Rfi 

mwn-'tm? »#.n ns**. 

»#* 20 tt^rn MWim'&m, 

ftlB/J'W. 

fi® «« « * « ^ * ft * $ » m a a « a « m a * »j *b a 

*r, S#«^fiTW!g®*$Sfi-tfi,n)tl[»«S)S, IAIM 

affw»«sg®Ax^«se„ a#.ae«MAXArft«^ 

10.2 

ik m7 1932 ^esra&mT 1 

# 7. «7A +7 3 4 w, HmiAA*7,®7#Efit1 
*ffi®S/hW“#7C”. 7 mT## 7, BB, W £ fD » A" # * *l 
7”= ©*,a-#KffiffiSBtWil.iR7X¥T.fli±a*[7nr« 
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p 


TX Si £ At & ^ Sia WM, 

BfflE-St*’ , -'?*J(iT > )e?ilt7|£^i<JJfe‘ISW*^ :¥±in fcT 


■K -« * M. «# w. 



±¥■(2. mo ¥tK 2* 

&**«! 19K 

fi--ifi it # * a>j» * ? p -if % au- 

c ««n) rn rt> ft ¥ # «, --£ tt mi ej 



p.A.M.tttt*; 
(t«2—J9fl4) 











ffeis J- 







-r m it n- 0 


ftua, stmt- ■&#-t-r 



MPJSS. H»Wi 


WA'SWWt-*, + ft -'hftH 

n f W 6 f® fd i[i £- ft W, jiff ft ff & * « £ W ft tea, # a it 96 & 

fllftftU.£M ft flTaSc•£ffi*f»it)„ 


/i= 7C 


■£ ffi X* # W o «» 


ia.inSft 


wswnBaKa.att.ig^wissgffiaiidii rws. 

»}4S£» + 


M9.T 1930 ^HttjJ^WSEAJiifeo MRS, 

@f# , »j® r ft 

ft $ W t. T »i iE *6 iS » * T T< Rl S6 B T K a, S # SE «iE T 

4> iS tfJ Bt, S|5 a. It @ T - ^ S ^, a t-$ ^ SC 1i a a —t-® iE t 


*raWJRtt„ 

G Jfi¥, + -Ji,»tfc Jfc fg s > “ t *■a M «• * f, #W ft tn * w a 


TC**®*. 3AtrEB6tt«4^&A£A#*SE£BAffiri 







& 5Et=aiit i *aT wse^ 1 Wfsaaaj m, stip *sj t ha 

$E ( J. R. Oppenheimer, 1904— 

t i967)ftttif 0 ^tn.ia^m^- 


jitT-sjgfiT, tus^a:* rt 


*s.ew. 1931^5 fi.as 


1Z@C$T s# w#s, «tu aA 


iEfctay* 


ET, 'ElfJ^ffe^'BsMafflR, 




mio.2 


&(#M 10.2) 0 

1932 ^ S M 2 B, ?cil 

(Carl David Anderson) +t ^ W 
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S5M £ & t ili £ T & 65 fti s’, JScflS T iE 'Ll T-f $ tftf 

io.3>. *fa ■*» &sl »»«.«,«<aa#ft>i:»!*«* 

isou iw®, -z ‘M a a * a *ti« » # # # i 1 1?.™ 



Eft FI*£??«*«('■ 



i*i iTH\ f Upl¬ 


ift T i!di? 



tz) ft ?'■ Rl£J(i* (di *«£# 

IB IQ.3 ft If«*■<* 




















3c«S4zr^'1 , inT—^6mmJ? 

we a, -r is i±-e (Hi * * »it 7 , ffeisis«?ta«+w« 

Sf* fa ,»«.# fa W@2E4ft#«a Xt 

‘&»®wssewjfcfesws?i:aifeW 5 !iTiE*= 

M5(EW#?S?fiEW,— 

sl d w * fij ft a a w a? ^ a a * a w je &&■7 z m w ^ g., 

mu, iehi 

^WStSOTftT ~i'rffl»Srtt«%*#,#Sc7**J»&W 
fig?feo aa.RT^Sii + XSi'.r— 

Et,7-®s»T 1936 %-m era^fea^se. 

201tt*d 30 4p'ftftS'7WBF ! 8;‘t>, 

raaw*tsw«p»®r=ia, st 30 7 

Hifflstaiaj -m^nHH^f s, m 

7«Mp + *S Sl£*K1>±-„ 

Jp-ft 1914 4 #, p WSi#a 

a itt a g ® a, „ *r« # 

y w p «i® &&», #.asi * 

^SSWSsfitnft-e. 

a*, a#,ft p se$ 4 >, ffisst.&«■*#«*»« 

*, aafsrft p 

xfa-t-Rie * iN& a * sca n * t w £ e «, ®a * ge * &» 

«», t wxa*. ft p mt*, p «e 7« «&*ft 

a,a# pe^asidtraa^ftT. ^a.aaaaatt* 
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Mss—t-a a itfH 1 , 3 ttt 

ifl3o sp.^wai 
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a 


F»RB«ff.b3f,Sttt, Si tt f2 S - W tg «i?, TSttff 

ft®,*iS#x#aiq#Wia». an-f, MOTisswainr 

aT-ftSrW*£To SIJT i0M&,mi&&®9,T SQO0-t& 




*siia*ffin«5j«c»w6, msm#® 


+ 0|i|:fgA(31OOMeV), 


ft®^©ll(939MeV)» 3 «:£, WSrSl^ «J 

10- 2 °s,SSIt*S!M3000MeV 1000 ft, & 





ssrre^o »T«*i@jiiL,*fris^^±«;t:&#!ii3|5, * 

x, rm^m 



'L'K 



Tfifa^fniRfitfcjUssJrtfe^wnraa^.^ffia^^# 

JM, T#4'®9J 3 p5RijS,3S*tT 


4 iS 5 B B®#fB 32 ;BP-a-flTfltfnWS:a 0 a-tWe^itTRi 



»j/* a w-G^a# it# a t « id wsa, h 






HJtlD#|ET 1976^®@B^P 
rt KfMt ■ H ^ ^ ^ ffeJOr SS o 

r»f4o 



Ain 




U! 


, m*f j/<b ^trp, spj rt 
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$ J/*- <«) ( 

a*, #«f« t& wa®-¥* aww, wsi 

*(ife HZ :P.J-1- ¥ a w ^ st, up f£ ft £ f$ T US S if SE ff- & 

« v**a.T-zm, pi ®« ts ff m *, 

— teat 

1922 ¥ 9 fl 22 

J ft 5C & it .2.» # ft 

ff ¥ A ^ ff ft, JB—tt *T * « R * 

Sst, ttffijf 4 Sf¥liirtttT &¥,. 

1938—3942 ¥&EH!iiEif|ji9rAiS 

15, £ 1=1 ff, m - £Ji ftlW HX4- 

W. U *ft It W ft a £ ftp, fc 65 ¥ 

— fna^jtfclagfrwffiwattttu « 

»(&? tt ? El fc & * ft A‘‘i* B 9 ¥ fll Jft # IWI 

¥WXRIIR «¥ HS £*Fu“ 

■-ft 8 A# # * ifl ft SS H ft 2. ttift Ife*. 


#* 


i 


ra 


« ffe > ¥ - tt it ife # ?■ Jt iff-¥ *o III it* £ ft s *, ffi Ifi s m X 

* M X £ #, ft 35 SI ¥ $ ft JS. 4l« ftMMtefftS&T 

it# aansf^iftf is ®^a t * «?«-efttt 

j«fflwi*A, *mie *« i g , a¥flii*iiii«[ 

at#®*.. *fc» i-*#jus±tt9i 

¥. n “ft t9« ¥E£«*#fcJn.^M#ift*wste.ft:fe# 

war-ts^¥sui'#¥iwie*. »36¥.#nt 
3; 3l**i£»w-T*tf fl—-itffMatitttttf- *#: -tf m » w 


**inf^ia. > 

IMS ¥*. * Bttft, *£* f£lfc 5 E]fc¥ £ft 

«*.ftw&**«ftwt# ff wa-r «tis.* 

* jte* ’ T. ^ *ft*iiifli £ (3 2 tt*ff ft tt 


JTfl 









-k& wa «, f% w ff- £ nt «±«, f* #in 

sis sf ifs a#«■ &n w J6-wffe it -® -k ^ ti a &»■# * * wi&a 

-'t- »l m M * W K „ : ” % « ! ^ sij g #»i «i i? # ft W * * 3K * « tt 



Art V 4 + J h ? hTFf ST] I - J+r. ril r 1 . 1 / +S!? -L^ 4 t— 


-h-l 




/ h L L “A r-Fr* 


0 ift: “ tt -& ,€ i rIV ,fc ^ & 7 Pi¥ ■^, ft PJ T W X- ¥ & o M iffl 

QkZMTS. XfXS -Jft-1S*i-.Bi®«, ££# 
« »J&tt-ft i&|, Ml¥ r $ « T Iffft ffift# I"J o" 

•'tt$*itSiJKt^t!!*S6,'l-Sl'$-9«iift*, STfiBWft 

*—-^b a, ^t&aa^wwaH.itseffes. ##4Ha«9j;s: 



Xffc„ * 18 91 20^3 WiStXft*. ». 



w!rt^®T'1b:J&A 1956 I, 





. uimxin^ 

ffkfn^E“^KK”±^ 


&m, ^ 0 *£ j^PH" 7t ^E 4' 

ttfctR, W S| T ££Ht, ^4£f TC 

^HF, T5ffl ft*? frill Gift'S, i&ilErJSi# e t 





^ B ^3@l^ tP tU 

e*HF*n k 



1 
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■ 





m fa * J 

iTJ I? » 




Jl/t-Jl tUi St 6OM****iiE*74£#0** 

Sif il R 4' 'i'W 4fc % l 1 Sf fri. Jlfc Is It lib fa'£ * 1L«E £ 

T-Ji. ffi «i ffl ^ ft ff) #^-KJi(HU&=?KftW 

)«?*£*|n|¥.tt.*Ti2—fi 
itt ilif iS H «1H t» * * 


WSr& 



1926 ■if-1 1 J 1 25 1J ih ft ^ _t*. II m a K. 




efc * Hrv, -s n tfr $' i» j * is* e ^ * *. 

Wftllft, JIB® fi **E, W <S*T*, ft ffi 





■*fi. *Bt, M «&«¥*»#£#*££» 

—■t a w #% w, * e a ft ft * ft ^T.ft<£.'W 

P, 1 } 1 1950 ft ft at;# ft. l9S6ft.#JWiS 

ft fitIt * t£ * tf <fe tt ® # «. i£ # tt t 




-Sift W45 


• 3# sfe 





& k 1 956 *pA « r w a, ft a it, tt in w.s it J; w j±i > 



d?ft 


'/.ft .m93**Srt, ft 1956 ftft Z ftl 

ff tt W ft ft »Mft« StM &*t!S #11 ill to frft tt fl*£ 

6q ft*3E*BtE * t «-t# m. a-1 a a »tsswaft* 



195? ft jh *n tt m ft * m ft# ft- B( fcttaft* fn * @ »rtR 
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•as*. 1963 k aw ft ** 



ifliBj, ae—yc ^ i is r ^if «i seats r 10 £«tfe 

* «?T ft A f« ii. 


**« swra. rmmx. * <-%* *hm « j : #*« 

'ft . JA -T' |BT Or« 

£*x tea 



* tt * M, H W a il HU ffl S ± M ^ « w ** a ft 5)t Bf 

ft, i* jf w ftwt strews we#, -e pub A^r m «* % 

, ft®J J&fie Afl! M '‘ttMfcft Tft tit-Fftr 



w ^ a a t, **a ± wtfrM.ii» 

sHMusraisfA*##. ism,-* 

*it't& #K# %i* It iff ffij *& m, 

« a itt* ft PW tt ft ft *. nr a aft ft $ < ftMran >ffi f1| 7 T# 



i; J lit ft /R Hr fit ® ;fj # £f H, [Jq ft If Jf £ if J- ^ ^ jf ja hy fu (J, m 
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mm a a w m r c dn a ) w ® m ■, w ^ w is im w & - ® 
-pm*”, as ® * r-7c» ; * nr« ffl ^w 4 1 *, a- 

-ft r^eS9WWJJc*o 


-ft rft'eS9WWJ**o 

W Jt W. i ■: 5ft * k ffi * «f il & JM *n ft- !* I* ft *ft » -ft , 


R « ?2 fn it fSf»t? *f ft 3fi E£ ¥j ffl |g fft f/sl ft ik iu ft T W ft 7 i8 'U 

* i®+-s r # w e <8 5F* 4», mm 
inWfflSftiMWSjS* 100 flfeffjsa.* 





^1*0 


a. sr£#itK*ffiifiw*« 


T1P#o 4S-£W*«±,#^icm<£ttl!fH 


mmKStn » 




flf» 0 * 


WrftftSt, 








TfflAaiKt, ffl 

ffift*. jS#3tf TSf ffiE, «WW IE ft feft5i-tatfl±, w ^ 
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a t, b ma #, A**t a ®% &«4 yan 

iE-ft^ftA^Ko ntftiE&&ii»Mmy.x$i'Mtt.„ -**»w 

jE4*te, 44S¥®J£#JW#fe64;ii¥fft #ttt 

Wfal W¥4£64.J1t®¥ 30) PpWft64Dft6lGo ft ifc(fractal theory) 

*1)mB*»¥iWi4£¥#S«7-tX-t#§r64»?2E: 

IS, ffJ5.5ittfc##^tfcllff i S f is|5H'*, ffiAfnMSfW)S1.^3|E)(®S 
®# 64 »«*«<, 

12.1 Jitf® W£ W4H& rfe 
«®«9®fctl@H'P 

B- Mandelbrot)®#—ft 64 & R 4>, Sf B 

ffifhxt B MBaf, 

JF JSJSs*«f« 64¥** 64IR«, A*4 Wg: 30 ¥64*1*114',» 

* a ®# #>«i 64 wti>, * * m & w a a «* m , a at * ft * *» 

^*te64®¥*»^«ft**Ktt64-rt:«-¥*64l¥, 

4 X M # 14¥ X ¥ =# 64 Hi fe Jt #t, M *& # 9c ft * ifc ii Sc 64 S 
S»«)y64?F€ l JttX¥o 

19?4 ¥rtsiii®¥#fl4—tSttSS'K 

1936 43fiE§, fliiS64tltW 

is*Ea, utiw*, lit a e 

s*sei±64*fe* 0 it «(f3ffc@tz. 

St A64>®¥13JgBf, aSiaffitE¥«l¥tt«*ffl &64€W, K 
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» S; 3-B--H* £ HM¥ #li+Jt 



+:ft ji & js w at'#■ 'AS m w s s fti * iii ^ # o 

—ate, * T-fkWftww, ijif a 

a, ^it*n n uSH KiS- 

3LJ5* /(■:«*&• 

n@, fft;i-f• .e.orwffless^M** inw®#„ & 

Hl-t-lfl*, «BJ WiftftSft-B, ffi-£E*»ig t , 

te.6*?&*gefejfts 0 *T-^*SSXW^#tl+ft,fftS!ift 

l958^,ift«£HKi$ffl«l3i?£B]<iBM)iK 

HOT ft *-C.'W Wf, fti&fft W#WS-'£Wft*«= 

<ft s e%a • •• eftwfsja*ik if 

aw—a^w^n't, ###«a a**-&-W3c* n 

eft2Wo"<fttt ibm &w)_r.ff wm#}, 

^A*±&si##^«tw--t#i^i»iffl. xawfnaftffMw 
if'Wttxrflai : RM6 < jfg@*S4 5 w*^raawffl*o xanffn* 

s in a ft* ts a «t is w ft a, ta * * a s «* p ® ^ -a * a $ 

§fc, Mi£««ft„ AMiHi— 

ftwftse, ^ warns® w*5$ft{tiBiBr„ 

nJI&ft-ftntXiig, Rf 

tt=fr«^,«exnr«-/i'Bt*«^*aa. iweffiftiggw 

-ftBtftft 20 ftWWftS, 

wwi'sio ffia^^rattai-aaw.K+aiEj&asift^w. 

a#is*»#iwffli£srais! 
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s, a a ± ft » m it, - n t- a w n. <w.* a *«&,#** ® 

i967^,flsft3snw^>iiv 
.-fe±S*T-JS®»“StWB»#ai'fr*-K? , ’Wife*= fife x-t ■» 
WMBJ ft * Wf£ T ®VfWm iltfHffif??■ o iifi i£ 

a EBswftir^, m 

1973 ® i r-\&w-zmm, am#® ng 

*?■ft » «., it * »* ji <sr-^ g m a a i m n +sp * m * m wi w 


a -t- JW [Hjflfe ® ft B ffi i! # M ft ft, fn # * ^ dj W 51£ ¥ c 

1975 •1'T / F-. 8 ® » ^ IE ft 81H * - #,?+ 


1975 ^*FSft 

T*as*a* @ e^ip 

ASiW^ ftft JL fH 

ft a# a is m a si JLTWttTAfl*. **«« 


ffiSJial frangere fractus , ®c fH i5j ^ Jt ^ ft 

1*5811101 fracture (]$/? ^ ) fH fraction ( jf $£ ) , cF * ft jit T fractal 


*,&^ME:&ik£#*|fA±&*,#*:£7.Mriftg±* 


1977 ^, fit m fiS T IS #tt ft 5 ft: <#*: ® . tflfS 


3 5 


( Fractal : Form , Chance and Dimension, Freeman, San Fran¬ 
cisco, 1977),iimT«-3&WZi#*,W«®,«ia«#». ’JSS 
»T 1982¥X*)!g'r(aM#ttfJ-)g^fBr^>(Tfte Fractal Ge- 
ometry of Nature t Freemen, San Francisco, 1982) 0 xfffip&i&YE 





w*!M*«+, wit s*»«a, 


fit* IBM £ 




? 
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58 3-B-■# 3> WM¥ *|lH-» 






»,B^,+,- / MtK#»*Aff]Wtt'SWSXo SI'SeSUfaM 

ib2?-t- 1986-fpttdiJ: 




v. m?ftiam&w, ^®sia-*B«iMi(,ffigLw£sv, a 


Hc^w^djaaft# 
, ifc'Rratfi, nrwji^»,» a 

«•#, e* D f , ffl^waxsiBi, sp»cAaw wsn*«ia>& 




t/ O 


». ass« 



Wft»*£&JB4Mk r W £ *, * T EM® &«:&*£ * * $ 

14^*0 saaj^TSfW*^, 

#'* fee s ### *, g 5 , a 0 # * ,p# » 

*«.&§> mmmw, !««#«£ 






# a# m #m ife*a, «t 

AftS^SiCilfttaWiaa. 

ife*. faW3fJWMit#W.M7S, tt»± 1257 #& 



CD j4 Fractal is A Sktipp Mad? of Parts Similar to the WJio^ an Stw?i' Wo-y,., 
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37.5%„ «TW#Ui.a -9r«& 

W A ff #, 6 M «■# fu tfc & # #, #XT §■ # «• r' : * * A to % 





?E* AW A, «»«!*,, 1989#4 ® 

» JI * <L' # A-“ # *4+Si)» » # * # n -, % A ife tt a T S A & 


ft, iiajiiA#,:ftjaA#,«?xA#, 


+HW«A#«*aA#3p:£;e,&JS*|S ; Bff TftHSS—«# 

, imTtexm* *k«*Wife*#. a 

j® ^ £ * A to m ?£ I.f£ 4 ft H £ R to» .6 ® JI rfe -*J & 8 # A #■ 




Sja**«ll-gSfcf!£ W|Siffiffi«S #, HiSiEfi 
SUiEAto£ifrAc 'Hft)4*ikiti ir \ft^,jfeMWjR > E®?f 


*±, a fn-® gut a a-*!&;&, st #«*#?» w #t 



.-t, if * w s«ff«» w § i, w T-a in • ^ e *, x * * 

a® 

awassto, e*sifjffltt#»tb+r-s#?t. r 


SMITSKlWJEIf^a+o #®teA3t&flgS|£:ir 




e as* to& * a to « «at «j u ?#** 




n* 



.An#, 







aasa 












«toSr3rifc,to A0riUR, 

jEiuj 






#_tto£4bA! ”j& 2, *itt:5fiE&ffi#S*nfffE A$ft 

SBffrHi^tftoWWe 
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»"H I % 4! «W <£ St--fl-S <fc $ 


12.2 





ftin Ik 4 . ft# ft is R IK tfl ) L W M S ff & K Jl 4 W ?2 w 


WJLfrIiqg„ ft&'lta»'4|6J, * r«8£tf &-6fe(£l£. SUd 2 ’ 


wftftwsfflfttBftWtitfi, bpwm'«iiw»»o w a, a ft ® 

4-IS&tu VJ. *ft, 3?at &®ft»Jc ) Lft H Jg ft'' ff M -,&69 iiL r, 


M-TWtffitiiUl jftr', ®MASWfr2JiJLMlS» t l , 1fe—sffJtEFt, 

Ft, St * i£ ft ft &!» 69 HF.»* ftjtt 

*»*RftS#8i, £&**!, ffi* Jo 

*BitJLa#?5isix«feera*t»sntt, ft 




SjfiE —TXIS0f ISWfflSf.sEmKlT 


ft, ftHaaRi 



— - A 




/H ft A F} ftt 


-‘ft-it-ft, 





Sft.^fltflWft.^-T-Si*. frJfcifcnmfrttsMMEftgff-tt 


*ril*#o i9i9ft3lAWo ffeartl 

ttW, R"jia*jm, ttl«J til*#®, 

#**»**«»,«* 


69 = ffilft: 

s—Nsaa. ft««fc#,£*-ft£ : o#&9,fftt«r 

69**^ «&«&*>+,, » 

iff-*, % «F It it A* R1 *1H. *»£3c TS «lft 
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t£fio Wffi—ffi 

ffi M T M, S 4f tfc # fl] ft & r B ± ST' 




w®B?/J'mff.wtsiraM 


o 




jit 



-iK%ss,-£;®-itwsL #ai#'£: 




waff, 




r. 

« VX ift *t & W $ gc ® TTf w $ ffc w, & @ ft ft ff] m. \ f- & k j* 

i-MS?t\wK-e,-EiRjt<«ST,«mw#ss8eiiseTc s. 

a#,/p«aK®, wscftjfiiHiSo 


■f§@JMWSiSo 




a-jgxtsfe ,mm {a* «t 









i jRmatJfcraai & 

»j(i«i»«A,*is±i9i9# , -*»fjt*BafpTa#*r. « 

in#—tw^o 

fe)r*HJS#W 3 ig, ##»6#5iJ * 

A W^S)„ I«#ll 3 t: 

L-*3L = 3’-L 

MTOi&I—'ME** P, jife* A, fiSffiSSO&R^acii 
ife)r±SyjS#KH«, Wf 30 91'jE^Jg: 

P-*-9P = 3 2 ■ P 

Xif^HJtSBtftiE*-# V", ia-fejtf A,fgi3fll»#J£*£)f (ifi 








f 


ms 27 = 

V *27V^3 3 -V 

2L,9P,27V, ., flj M C, W 3 1 ,3 2 ,3 , -»M 

3 l ,3 2 ,3 s #*^^ + ,3 Ai“ * Mftafc—B 

s 1 ^ 2 ^ 3 ^ssjC ^, 1 , 2,3 

M = 1S D i 


D,= 


In M 
InB 



( 12 . 1 ) 





is* D f r-•&& 


C 





9 -t-/ME;Sr*, #'E/J'jE7tr»fflntJS*W#. tit I 
■%%, 1/3 ft, *M 9 


BP 9 x (1/3) 2 = lo ® *)**«» 2 
= In9/ln3<. ai2jEMJLWi»W*S. SSSPlffi 




n 'M'w jut is ® 

**/J'*JS*W r ft, iffl n 'N'WMttSa'/ , i = i. 

m &.&m% 


Df 


InN 


ln(l/r) 


( 12 . 2 ) 


@iS#a}sa2.2)^s;(i2.i)sB±jsfflRiw, 

^[“lo 






ffi£Tf—t-®«A 




m 





? Z 





N(r) = S/*>- 2 cc l/ r 
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N ( r ) 


V 


4 

3 


cc 1/ 


Ttr 


mr si 



J.Sf-'tfAlSS A,#m% Or B5/M»T *f *, 


r «/Js#±;l|)f t M WSr'.MMSr B * 


N(r)= A/CV'-’.-oc l/r"< 


D 


jilf. C WW#®*) 


Or 


lnN ( rj 
ln( 1/r) 


(12.3) 


SJ1 ® Jlj ft(j % ft Jft ft af Eg It S ttffl 


l> 


aE . 



D 


CD 


, ■ LniVir) 

I’Sind/r) 


^(12.3)- t j^;(12.2>tS — 

leuijsffiEWo ifcitjaiF 



c- 


TMiiE0J^(12.3)^(^(12.1)^ 






isWwisiaA- l 


jkxT K 


N' = KA/r° i 


(12.4) 





1' L «, B A MiJPff 





N' 


tbRS(i2.4)fniC(i2.5)fl 


A _ 

(r/J.) D f 


(12.5) 


Or = lnK/lnl 


( 12 . 6 ) 


a-tst^stx^.i)^- 



o BW,rf;(i2.3)tf’'i<m'fF»S- 



*>»]■*# *#*)£» 



# *i+ m « n#* sufe : # # #, a «t-fe _t»nr w b % # * ft » 

WST*»iiR. fr* 

a bki ii Afflfetwia 

#$*#»##*#&£** kwiHi. 





,i' 


I 

I 
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X 

m 

$ 


+ 


* 


et'iiS [?| J & If ' Mt , ^ M similarity dimension) 0 

nm\->k\k'M 21 fftjElrft, &tss 

I J ¥$$2&{d = 2)W : &(.Wl2.\) 0 

'£ 4 If 4K N = 4), $ j*T 4 l 



ra i2-i lEijWAmtt 


Jtt Jj£ IE (g ft) 3|e ift, 

“** /hiEiTWs-Km®, # ^ (£*•*( a sp) 

JtfcnTWfiKo R*m -4 '¥ 4 t, 8 flU ft/Ji iKTTJgjSKgl® iK#® 

aftfe \nmmtM p=mi = 1 / 2 ), sm sum a 

KW jff= 1/2 ^f 0 Jmf* »j«ff fiJf a 


tt*s 0 


4 X 


1, HP }^ = 2 


&M N = 4, 0=1/2, rf 


_ jH 


lnN 

ln(l/0) 


2t 


,d 


«/ ttgS©,#^ n 3f#(N=*),I£lr^(:tft) 


Ij nl = l/n 





ft WWW 

rtX(l/ n ) 1 = l T EH 


In?? 

Inw 


N = r?,j3 = \ / n , d - 1 - 


d = 7 


lnN 


ln(l/0) 


*1 S 


#»3/ 3 ^ihT&JEft 27 > h(N = 27)^&£3f l ffl/K 


j£Wft,£lJl! 12.2 W/Ko MLm.&'hALjTWVJffiMft p=l/3 ^ 


Mtfcp= 1/3 WWW 
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27 x 


1 '1 


2 I 


= 1 , W 


ln27 

ln3 


3 



N — 27, /? = 1/3, a! = 3* ft — 





>7 


J = lnN/ln(l/3) = 3 


>7 3 



FflIM 




St i t it, 




1 

! - 

1 

i 


1 

1 

! 


1 

; 





[^ 12.2 *AHL27$tt 


Ds, — ln/V/ln(I//?) - IiijV -- In/? 


ft At D^RT'Utt, njiu&fl* 



o Jl 



(12.7) 

d. ijitema 


3c*»Df 




&w„ js 




/I'h S15! fl3 *S 
( 1 ) 

•«? 








A ^ ft * ft 1+ » W Rif itft is SD,ft # £S ® * A A /h * ft ft ft ffl 

ft*SM 4u m IS£M.ff81 








l 2 ms*r*t j-io »«.+.(!& 





fSIWfffBJIr, Mttft&ftS L, 


8|1 L 3 >/. 2 >L,„ @f*MX*89*/J'«fR^ja : J 1 »#±0>iRB3 

js^a/k ffiffls^WKje&aawftXT. 


as, jvf-ft hi ,e, m s^fflefna e*. #9J 

«»**»# m& . aia 
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»S - 0 - H* 3 # H» # #]I 4 « 


X 

Pt 




t 


s 


* 


WW&iijfK. 

!«W, «'!'*«»#« 0 «KMc «i*W10 IMS 

*ff.aw c tnseaixiiiAj, 


fitt se„ tei mi M3t,& is a w, »w w*s jc PfflKe^iffi waft* 

» '•>] «ift, m # si«.6 k a m 7 * a w, m w, * a w- ft $ e& * 

ffi It tf a w # u „ 

iS ftffJ^iT'#Lft'#4 1 llffl#iS#asllt. aft® SI, ICTI^T- 
IrfSffi l: *t# *g, ft B ft ;*; a Ji - ft «j e fflinft i oooom 


frf5)1 !•.«&»#«, «irnT 10000m 

* 3 /+: 2000 m 


±Sffl«Wo Pi ft ttBf ^|m|, ft £E it .& X. ± «5 £ ft 

faWo itaw, -ft'h ?s f»hb 

nTSSira#ftstgift, a IfHfift, Hift* 

SitAift, ft5tet*a)«, K a * il * ffii» # «S M 



Mi. S«tnS-fB), ffllf 




At" 


.Av 




oJIAtffilIj* 


**i»k.k®, ft if j i*i a ia m w m sk a * 

N(r),WJ»e«WK 


® L(r) RjW'^fiU 


f.(r) = N(r)r 


iii mrawife^rjc, ftftnnsi* 

N(r) = C(l/r)°< 

d t * »*i i c * f-*:, a # ft #• * g i a «i»* ^ t& a g, -st 


w 


L(r) = 0 ‘ 


wttis.ftais^wftwwa^aao easisaiMft® 


InL(r)*t lnr W ft ® 

^ R = 1 - D ( , Bp npf#SiJ#s® Dftt, i*SgSJtf ip©;, ®t rTU/«*® 
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n, = i.i3, £ 

o,= i.02,«HW m&mMftm f) ( - 1.25.08EJT 
W#*8 D t =l.H,ft$m*-(r.W 12.3 tS)i,(,(, 


o-miti D f toife-M', m d, «nrwMjj:iiff rsi@.a 


«*1\ fnfe.’jcSha^SiRifcttl'sia, 





'•f « M 


(ft. X2i,**fnt#K? *S )g « to E*» PM 

®, 4u f»J#®it ft ? K 9:-, 3- P'P i h W S'f, W «S 4? ft ®] 'A 





( 2 ) 

^•fcf 3 S(H.von Koch)tE 1904 4 pf Tfeiflg&to — fl>It fa 

B3Jg.»*»»y«^nrffi#ito*Ks^(Bi«ig«rasto»^ 

a*artsieife*w, a#f#»Ta-t'^a 

ft*,'ET^a r f I *l/3*fc(Bll2.4(b)) 0 iflSffl 12.4(a)toW 

ft* 3,®4,ffi 12.4(h)toW-ft>lfft 3 x I 41 =4o SAfflfjffi ■ 

1 J > 

<fc#£S® 3 t#|iJto 12 jk/b&&- 

-tffiT-'t , *l/3 4ito^a--£^l®iSiiif(IS I 2 . 4 (c)) u 3S418 
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BS'j'aamt, 3 t 4 >a 1/3, sms 12.6 

m»o 



(a) (b> 

W 12.6 ftimmmm? 1 a; 

12.4 wfti 12.5 wsf&, 

12.5 JIr'eifrffiffMiS'lfcL 

ff— II 12.4 gprtsT 

swar., 

0.3,0.33,0.333,0.3333,0.33333, • • • 

wapgaeo 

©»OT*o a®aWAff*SC«LS«®*T-;/rffiMW»M#-fi, 

fi e ^ # R §9 (e «; a # » —^ ic 5>J w a PS W i+# ,41 *, M 
®±i£«T*l»ti 1/3)„ #£±, 'Ef&JGFSTffl 12.4(a) “t 3 !! 

(tp*®PB*#^»#«?)ai*siw,r*ia^ 4/3 aaTsps 
ft, Hitt;W3ElBafta*«f**PB*#. 

-tt»PR«w«nsrw#*^Ra»a#®? a 12.4 mm 

i 2 . 5 *aEft#TH ® 0 

BtSsW®—^PSilffi**, (ft tfcM (Sit 
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sum 


A *), j*-ftIff ifH sC^ «•» %■ 4? ■ ffi *, jts If M jH W *»f & ft *k ® 
*T ® Hi £ HH. ft » X.WL 

% m ■(ft M ffr O), ft^T ffi * W A t 5 - * W, tt $ ^ «$ « «far 






rtrr-Kftfr*® r^PRjfc.fljfnjttAT t- 


WiWlit# 


* fi< ±. “ * ft ” S-Hrl E * Ji ii JB „ Hiftftln 


T' ntluS.MjirftW M ill [=J ” 5|5fi* ® iSM®®;,, ft ff] •& 

ffi Tf-teKft«,-%' Aft IE tlKlj® 


^IL-, 


s m iff a to : as # t; *? ft ^ «( k a m >\ ' r it w > „ 


5 ff ■»■ £ mw « $ it r (w m* ttis# w » 

r = 'm 

—i—i—i—i—i— fflfti, 

1® N S(|?I 12 . 7 ), SEA 


12.7 aaswaffl* 




N 


0 


D = 1 Wf^as&sSBrfcSUMfttt. 

#mr— 4'{s®(D=2),isaa«4r*¥* 


W(£ltt)fct r-S3r = 5^V=yN=vT 2 =4 {£&,&{& {ffXMft 




'&aw#a^,afnfK¥ 



ft® Off 1 , fiiift s * a in * 


fS{mafn;Bra#fWAft 
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MS 

a 12.8 s«new 


d.ih n m r 

i2.6( a »—, -ftawaa+cisi 

12.6<b))4t-««SS4*SiK-R#(ISJtfc N = 4),«/J'H«|S^ 

1/3(8* r=3) c &JI-ti®^«6W®-SiSJfi3£,J5lf 

sFJi®sfiwa!e«i^s;^r 

3 = ?4 

m&D^Tg'JrW S «PF * S ft c 
W*. ^ffi±iE^rgiCWft®»SSc, «#5IJ 

ln3 = D ~ 1 ln4 

4 e, 

D = 1.2618 

iiff, 

* n *ws: a gg si« w# ssc*.« « g m *h a e& nr u « 

^ * »M »T* ( Sierpinski) » i$ ( D = 2 .7628 ) W £#, *ttl & 4P 

Ki2.9iif*„ aa^ra 


44i m 


ttfc+- l IS? # <W 5E -fr E ifc BS 



m ® ft JHgMncnfa). W 

a » % it p. » »■? a- it „ 











1 8 3 
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H*f n ijwr a mu it« s # # * r ■•• * # * „ 

® fractal = initiator + generator + interactions, &]* M 

= JMJ€> + 

4HB = &3S+ /“£**: + *?# 

+ *fr A + jfeftjf 

tkAiTO^—AM^i 






fflWW^rSco 

A?£o 





* Jttl’V 


5;, 


aife »& w, #ff a %m w g $, # * a „ 

w w #& , x bt w # * a»* , * m#%-, mm#M ,& & # 
*#**«•*#„ 


a*«Msfe*atd«stwAHa«fB^iS±w, »*Afsr«- 
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mm w gf*, ** m# 

awi^isrw«w««-i-^rK, jaw%±*sij 

a*® ff, ^nrias-tt sa, ft 

hWfSaifinIWlg#dj-t5l!5c«WAS 

9 ho A*M—t3mWWWft#iS4 , ££$—I^A,, uJULffl 

ftSEJ&ficHK; n&=F±7f<B A# A», ft** 

fnitl.AJ®A##1'flfrW*S5(ftSlu]Sj£ftft'fHfe) 0 

lii». 


£«ftW$&8'K fts-t |S)tt_hMft a tliKttffifj;*® « 

i«at|Sffft#«AM4I'fElL 

ftH'timttASad} ^SESRfnStrSft a 


itw^#in+*a«T 

sifto 

ft 1963 
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& m it m its & vt « w $ it % & » £ i’sj » £ * o & m vr $ £ \t^ 


amzima^-smmm^m, m.» wm-tsmarm., a 

iit, 1? tt&i mizvt t &*itwm d, -1. 7* tws r 

„ imta wsiftjifW'ft'jSffiiEia# 

a a, * a *r je m @caw se * «i-» » « m $ <t tw t w n, it % t& % 

W «m Jf # ® tt »§ H tn w j@i 



A 




o 




K, A A r-E@*Tg 


m » * am twi * a* „ 


*aa, K.#mmftmMmRixms$. se X fl¬ 


it* 


D 


_ d InN ( e ) 
d lne 



) 


T*fi -y "HSH *;* * JS 




X 


ft 




( 12 . 8 ) 


,nm 


^f^y = f(x) t m y^x ft^^JJC^&il jZQ&ltt 
ffl$z£ 0 


dy/y _ d_y 
dx/x dx y 


(12.9) 



d lnv d In f ( x ) 


d inx 

^^^02.8)^(12.10), W 


d lux 


( 12 . 10 ) 


D 


nm$r&v± 


a ^ 






( 12 . 11 ) 
/(x)tfOJr£^di^ft£ 








02.8).mrnPd e 
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* a ** e ^ sg tfe ; m a ft » w ^ * y, * 

N StJg, J6 -ftffiftft 


N ^'S^f'FiBinttJftS, 


&#r. a^*^^stjeftw, -a^^^ffififtw, m jr^mj 

21 * 1 . 


^4 y>^ 


K *i .SCItt# W " 


"£m, «»-h:j*ga#SSft«4i&-i 


*Wo 


&m»mm D.#jiBTtt#.&/ ,! Ji[^w«t**w*# 

fflus*, fjrux«sux)A d. m±’b-Mn'am't- 






iff * ft & 2 r W ffi ffl «S * i M D' t 5 !*W, ft 

satt^&rm^ f »wia*s*. art*# 


#&**#»#.&?* .'ii«i*«isitwc, ftaatsa r, ^snn^r 


vt #3RM , ) kmiz ±^ mmi&o 


isa#® ft »!&?§&, a 


8««—D, tfc/J'jiff 

ira $ * tt w n a a, # «■ at M a a it nm m sj * a & a s s 


JRfl #9!ftiMSE(+affift. BP® 

M «Jj! $ ® # jg 

win. *-r j«m g 
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■SftttlH-ft 



tt'gfs, isMtsatrstsmaiif ji 


m. & m w & ■■9 a si fr a f4 tk e a *$, it m-■/ r a * «it„ “ m,s ® 


HT, tE * ft®i£»rSJW. 





j&« W«l« ftlMWS-%' i> 


£ftAPftlfc0!I.R 1920 ¥ft 23.6* iifl-fj 1981 %:ft 52.2* , 



£ gf« a «i n 




Ml, SrtlHlfil* 

a-*®* a »*« wflcitSM*!. « 

w?£:aa,« uaiK 


«■tWARI £, 4»JR£« *, » 






* p 


ft 


AE 



WJELft—Txfti&KiElIrt. &3|ii 


«w jwrsif- a *«« 

iss#« 



»«ik«a8.®A£**ft«fS*?8il, 



jliN 




■»«*"„ B®f4#JMF?EAft 

tirTASIftiJUR 

&ft£ft«*, Aft®®i5£0!ffiH# £ 

Aft a®, AftfrfAX&ttSJAftS®, A~1-*S?*J«ftj? 
?ijc ®tt®8i,® y hAft®®#ft*#aa±£«T#®ftffi 



®= A*«-t-«^AffftiAttas,S!®attifeftfsj®waji 

ftMifc, 





■itt m w %7j m w w 

s c m a e w s ia i, w w s 


l 

m Ha m #j & ft an w^ii 





M A 4E A W fa 5$ ZT 





\ftjW#^lAjF 


&i£fr#£r#?£o Am*■'}'£ 5000 

3000 



iifafffit 


12.10 
ft* 





ffl 12.10 tt^TC 


TCft® * i± « * ft % ft #: $ ft, a 

£#)»-»*»? ISrtS. 








fi6J6AWS«» 

«Ko 


?F 



o mminmmw,mik 





^w«w#+^a®ftSc8 0 i 



WAiUW^a-^A^ARWig*, ffi Afl gH£Bf«.®* 

*#&$<> 

fj w w ft n & #f -ft & si sg a m mi % is tt 9t tt, n a « * 


*Ss»amJS». fltdK-h, A itt # St #t J9 t * * ifj # W tfc j+ 










« * a ms it, am «a, i#a w * ft «it m * ® «& w % # 

* feft W f® „ 

«Tti a # :S HI £ # W * « Wf rn , fig # B-t [BJ« # f?, & * 0 IS 

ft ^ Bjf $ ft, M 4 1 fe W «iFt ^ 4fc, fiS ^. ttt rtf S S. a: it 3c a, js 

e , ik «Ttra w w $ 3£te, m sj # ft- w w f# .s.« 

* a ^ « tu ® *1 sn; # # ft * pji rfts+am, mvm^ 

i-mmmsm*}, ##■£«£&«, wnmwti-%- 








B-j-fsjtoM,«i imx m & , frmmm 

$ft<, ft*3Fii«-^!tnj»ffi'Aaei0«* o 





o 


2*»® 




R£t*XflU8XA 


*,«»Afll«tf£t£ttffl)iStSP5h Wf 


J" _ 











10, le 






/iv 


A^H** 

JLpTSL 




i 





» ^ W '' 3F * X 2-fef ^ fn x * ffi 51 




”Wj>£ 



1988 








Smftffiia&K, 

o ammi'ytM 


k * ft * si s mi m, a $c a t f , w ^ x *, s ?» n r -# a tt m r- 

ft»s«*ni5io 

Xtt^»®.3C„ Stiff H27|t*|lE3Sift, <tt 
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*w», as a# a t ft, a st'njwai 

siiA». aa«in#ai i&wPrMn&£■$<vmm'Avmm% 


ff *-5 $Wejt<!r 




b iSfp 


rr 

tJP o 
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#tc SR®' 








er»iw 
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■ft—feo IS# 







«®»f'»T#a»iE 





t!l 







'Nf 50 £ $ M « W K * 4>, i 

i. i t 2002 ^#br 0 jin 








Sf 4000 ^*7G, »Jf#ftB f I®iaW% , t , 'C; 





tCM if % "f>*,{£>S %f % Bio-x Mis^f 2002 4pjgj&, Bio-x 

« T 1ft it #JC± » ^ ^ 35 -i-M ± »o 

JKfifli wa-it»i®?l T-® *«¥1^^»4D», it)##* 

• ^jsse, 

W3b*tt^#, ffen f 199a ¥ 9 n M&wmmtfiiz 



ic 

m 


* 







w 


if 4*^* 


O 


wit, 

«fc tt ft 4t ft ®J &•f- m , >A a m ft « &i * S, a W 11? ft ft ffl 51 

jc x » a a s & a » a ■^ m % ft ^ n a « £ -l- ft ia irj , # '& 

'•/flBttifelKiSftrt®, A* 




- 





(1) M.ft @r m *u? 

(2) 'k^rit# 

(3) “Bio-x’M^® 


13.1 JbMlftS'.l'fe# 


i. miiiiit 

£A ® « ft ft St * # ft # *#1 # 










W-Jf mWLW&, Jt S #*£* A# ft, A 

ftlgsSa^MW^ftftffWE, 




fcfcft 150 <z¥*ri»—^ n#s»(bi, 

*■*»* rfi 3E/j'W K«rt, ittjaftinti^wasyww 


# m M W « W S ft to A a * JF M 0 K (BP @f it ft xm #), RW 


aa&ffd&Tfc 



10 “ U » 



k itf,*(nBrwfl«rttta#fts 


ifc*8t®l3Hfft««.%K#ftJtte5T.> JWft^wa&ftWT 

jis *b «»«#: 4 * a » ft ## w e^ 1 # ■& fn w s« ?fi 

'Bin ft—-t - 16 


S+SAUk 







fti±o a*^s«£rj8^»»,aj±:£»ifc«fi*,#a;t¥ 

ft*tEDcMh*Ta*ffi»iea 


fife'F, fsstaasfi!, 

Stf-'lfMffftfat-fffto jE*a#«H«®iBi±K 


»J®fttt,lfiit^:ft>j i0 1# :8-2-,•£«# F*ft 1 
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•$ lEStfffe^ jfefd, a: a r (SttSE * w f* ^, 

loooWJe.M^fli+^x^&ritiiK-f-l*.. i -t-JR 

-f MWMr-tg, 1 1 -f-'f-741 ffi!£^«, 2 t-JST-Nf 

s- 2 -t' r ( a r-£M,M7-«, m&—&, Jf*siaj*w^isi, jht-« 

no, *o 30 '-fwr^SBwr^wiWT-^-ie, 7 t-**fii 





inasajtw»«Bf.ssgjEftassijittxo jroau 


ftTtmmm'f.m&&&--&>£>& r ft «'■&#« #74 4 je* 





£ £ # 51A ft ft ® 3 1 ffl ft ffl#! &% » |rj % t_ ft & m «f 




i5¥«»n#J£, 4faM*t-Bifi,ia*fflaag^ *0 m. 








( OTR'h'PT 1 ), l=jBt£|ttb^-T'-jE% J T\W' / h'+ , $^FW 





S« 











(1H*1>4>ii* 1500 7) tin, i 





ft='»«ff*e3E#^*^.±y-T. a.e$»e* 


»/j'. *?hSffixt*»ar*Tfi-x+ffi 


'T'tefttltk, 7Clf ftl-H 


sfclfe'IvK'GLftPIlliJSft.ii:,, ^c#S4#W®SSo ttftl: 




+ 




4 ); 
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r fc JS 


TUTS. 





-•tfft.JS.® 13.lo 

1 iofis. m 

H If He Li.Be,B S5MR/J\ VMs&juMffl 

*—iW—(a.K^Tcm+in c,o**® 0 ew«®7cp e 


* 




,ZnWT«7C*^*l»e!»^T<. 



r m 

H 13.1 


IS* * ft |n| W , * » «B« M«*f a! * , # 

^#*fttfOo aBM^nm-ew-e^-s, 

B. &ifc*tf*ft3Rjg 0 IrM&fcWWfffeKftiBJSfflffi*., 

fi , e«w.4i*ftiBfittA*awTo tf«*Tj5' ; ff?i*ftff=‘ffl 
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It! fl'] ft A PT1 & it JS 

ti a £ * a ft is m -# w« »as w * t , n. r m m m s * ti 
*S,i£!I4St“JEt:”To 

f rniW-t, #¥ff 

-T-«, tttt«eWMTe^Ki£-ej?Sit®PS!ciUigtto $ 

■£«* uma***^**w„ ®Ma»-t6 l fi6fp 

* - # it a £ j£# 7-„ iw. 
? # a=.« s * ^ ( h 2 >, r w a a * T'(02 > ^- 5 -> ^-( n 2 ) ^, ® 

4®*(h 2 o), — *ft*(co), —ftttiS 
(co!),a(NH3)^ SMSs+asawioo^fWBA m4 

A «it7 ft« S % 4» * Wifi M iE w& « ® m m= c »q A 

4*B2)4>s;a7»fS!^fea*K—a-**®# 

& W * ft, ¥ ® £ «tfc4* * 4 # W .41 m 1# ± 7 * * & fl= „ 

AW&.0L 

B Jlfc, ft £ « 

SfBi-Ritwesa*w.»—a# 

s*few#it, ATft^srtastMii&aww^a, w-^nnsr 

13.2), 1953 4pjlBISJ)[lffA^W H.itsK 
« (CH,), «(NH,), 7jt 

(h 2 o), S(h 2 ), 
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m &^, *rft m, w ft, ^ 0 ^# w# st hi, ^ uj * ih 

J, &£^£ir?± 6 ttfll 

hi, fi£, *t£®r4>TO 

PlijNj#^® 13,3 

ffe&ffco 
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as=a»f«*s8ww^a:a!, 19 n, mm Am 

ft*Erwin Brand) J&fiSKSat—*Mi 

m *5—#S£8Sft*X£ #ft ntr^t- ; W* K UJ * —t- ® 


a„ X'P : nsi-tn j 5tt%iwm-.tti c y sft#jM;«K, *#t'ft 

W4MI#fc&J&*Plftfe;4Mfea®a CySH, UtWJ FJDtgSS; 

ISSBfl lieu®*® Iso, WiV isoft«£ft^£iflft:?-A 0 

tfj fe IS & B17 frUr, * 1 ft-teit-til # a * ft s * « & tt „ 

mi& ,'z&'kM, a«« -»»»*“« am 

15 'MtaeMs -t sag®, 58 -t-situt, 9 1 Mss, 31 


4 






«±t£&#W tffift, b 



flBif"flit If SK: 


Glyis VaUs Leusj Ileu 9 Proji Phe 33 Tyr^ Tryi Seta Thr 27 GyS 3 2 


CySH< Meta Arg 2 j Hist* Lyssa Asp, 6 Gluso,, 8-Woft. IF, 

ItRlBf#, ■BTSW—„ 


2. 


# r, a st * ^ h 4 #1 a ft w # w ^ a> * r, w * a 

If ft*-|"J(iraT-^, a#S) TSr 

#ft»T**«aaft#tii%JS, wiiis*® ft^j®*ftf=aft 
ft®-#, ■KSr^MEB , ■t fttiiM; 


**^«ft,tJ- 




13.4 4 nf ff®) 
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H 

NH 2 -C- COOH 
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C-COOH), 


/fv! 






4> ft @ * ( - OH) a 6 j£ 7k ( H, O ) 





Se3fe4T486-S.fi, &#£«# fgffiMttffi, ®jwn jt® 

«aax3fe4ie^*6Sfi, aff-'f—'H&eftejiese 

P5^TftT,^»4»4S«f4Waa*ft 100 - 500 4 

S@fi3|5tfl(iE088kife 

i6KS3*_t WMS fif *«t H-66 5 ~ 7 4 











),inffl 13.5 sts, jr 
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ftfKriS, dtttJE iftiSCTft. tb ft^iSft *-# ft» 

T*jfJi“ s e «, i #, .&£. iHfcds-siffi® a, w 

E*SHF***T#. 


5 Xft T- it ft *3Ai-rtig M Si£ ftl ft?r 

it ft sn Nfi * # ft, M ft 4 pj.«{jft & 

ymmttm m, sse#. 

ttMiSf-rirais. i4je tf m &* m 

'■t«* j« iit« 
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*WlBiET<ffl 13, 6% 

***«*. *m+h **?*«, 

tt.’ESrffiJf t # #! Jt+f8J5 M JL Gffi „ 

iSt * & ife iitiH'J-. !M ift jS $ Bff ffi % & j'RW&tRl.fK^ltft-^®* 

itti* nn. -essifiiiiffi ^#mmb 2 #h . ® jfi a« z » 

^Jlii^i^it^WW(HHui“= ?femm 


2 fit W *>$!&£, IJ.T, 


* ft ft 5£# ft# ±fe, «*#£« ft 

«M 8 ft** * ft A#ft*|n ttft. 


rc & ft a ik ft & £ g t*i # * te s » , ii ft a ft is *a & $ * 
£±fa.iffa 4 *Siift j £ < H>]i£lr$ff ft 8«t. SS* »:£* 1.7 


J.iy 











* 


EF 


m 




■vr 


■ 


«K 




^ i 


VI 






jf 

nS 


1 j 


r l 




■: 


■ 


j 


i 


Bl 13.7 

ill, X «t ft iftrife i!i ii fi ft „ 

ft ■t- & ffcft 4ft s fc-UHtjta ft! t V«r«#iE V—ft-F 

(T, tUSt S M iW ft ft fST/ u AS it V (It )i , ife' £ 4t * it ft jfi ff $ 
IS,#31!BM'£fH^±-tft®iSiS<f 4 JJS f?£Pilft&ftfi 
S«(dna) . DNA #T-«:?T it# f 

fn.fi nafffaiD.. !e i ffi* dna h$ w sit ft e at n 


weftStfr:MS ftSfi ill ido— soo -f-flLS(ftJBjii!ft, ffifJBC 

»fts auBffit ft a 




5-7 *,*-;*«, ft m se ft ft ft A(i & 

ifij jj; iff ft k 

af fet W. A fc K M Ut H * a & Ell Id 

wmiK ft 

tti k , a. ft, a 5 s*.» niMM 


# $ £fl8Q4— JPH2) 


OTWflj; Hf a,t\c,g flj-is-S *.£ 

f=K finFfl 13,8 flfiStt* DNA ftrfift, 

# 4 *+**£, 

ArT h C-G$lftft *£#**«]#„ *«i 





























13.» 


DNA 




Jbr 

1 


»r n m a ,4j & w. m _t # tt m <k ft t $ m. a m « £*6 w 

«® 0 assra# 



t $«, 1869 sm ftm rn^mmm 

mmm .~ sm . ftn , ■£ wi4®;fei 


- + 


flai, 








, .--+ipjs-A(ns:iEj&#%sj6a 


£*#, •e*S»WttAWttart*^ l tW, J9rW4a ASSS^* 

js#w«+, 











ea 13.9 


20 Z ~ 13 Z¥ 

mrsta^r fpjsgrmufiiaft 

To ?IJ & i ^ &E ± [ft 

.H H & W # '/# ^ 9'j I T ^ o H 

eif-eiR^^afcff® r ut 

TOStWWflfrt^WiEWltfl 

# B tfcit Hi ^ 


H 13.9Mzk 7&—ii^So 


#eW£.T,ltttt£TTUUIE£fr 38 fc^mi,ifcJ$±K#&^r 




iarr y. 
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80 ro^ $ M S » iff , Kfi * fa T. * ft i* , 


R#5E£„ 




; 


m®. a r 


20 E¥«fW, A®An, ^SHlKSWSSgftT, 

*A6#JW#SaW^J!Mfiiff£#T, Sit AIMS# 

HirU*, 



Af+AftJKft&ftiWirirsSS* 20 fZ*F*h 




Tls?7,ft:*iiRft'£ft?JS 

wm-jiiittma, a± 




a**, ®fts*ftt)t##Bf#4&TWWTK', a$rig*® «2f 

m vx , &st» n ts a r & ft«t f* $# ftrn # „ 






#ffc»W g f*j£#ftfg;&am+iKtt, £&*ft 6 fc*P '♦>**! 
####Wftfe*fS^-&fn, #38*^7 *6®®*®;®, ft.M 

■feNMESUi cLI&PZTttXft,,, 

£®a&Jt*=£ftii®:£x 
*ifn#j«*asw#7K? ffliea# 
ai®»Jg? j#Snifc 2 $iH] 

w, a $. 

* in » a-ffcm # ft a » w e 38, 




WJtft.Aff-^. 




f 





A¥M)Atfl»i£ 






ftfsjSA,® 




? a«*fn« 



f&1H:l?±ft4# 
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13.2 


X m ft * rn W M it X # #if. «fe % X «, ft £ r S' 9 , frt A 

■?a 4 as ® ■# %■7 m & ± w & $ * & si t&. a-ft. m x «y 

$. ffiJWS AfnMBfflWttflLfttt, 

¥S-p?'JiC-«3£*—ffidti 

tt#w r-#^^¥»rwx*;ittifatitfi«(^#ri!ica a.as 

rwntaiffw 

an* i897^ffi“8B#S5i&#3£!!t« rtta«®/Js*a 
4 20 aid 30 ¥ttfftffla*7X—XASrttsttSfXA-—ife? 

ISA, i/iooo ** 

fS*TA1»«M#a^iS:4*$a, SftSJIfS*, flSfc?X 

fc£T-IBS E ii£%%.W. 

* A*»r w ax a *«4** aw* a ama s » w as a si 

m# i ^roA#ftj*^»wf; *o6 <£««?=* mm , * 

*^A**Ttt«6Aai4frMi«PHI7o X(nffl:fe**t7it*« 

aiM«&±ttj@«*K±o a#, *R»@ffisiC'CE)K*s*t«js'W 

STSSS-STIR*. HMffiR®4 a F¥*±$#ft^Ro 

1959 ¥ U961 *Sifi *## A X W % a 7 j® S ffl 8& W H 

ft, a7A»*^»r^#ffiAinffiSAy.iHE*»)llM4 ! »tt 

#7* 
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@.»«(stm) aum w ibm *<?] 
ft, *T»4Wjf^iBiwffii®a'»ai(i£iiL^[R[WJjEaffiail-iw 

it®, ftJffl STMiil-ftttSTaWA**®^® FWtfW; 

ii#,Hi#A7 @3 

a«-(S7-a»ffE«jf!E*W7jcTT. 

1986 x w ft.« w ti a ^ * a ft 7 w f ft w « ft * 

fi**(AFM), fi « a ®s a s* sr w i & «& ijr t ft 'if. aa 

4, w dna ww^.aiaffl* w-^^ir-.?*««; i*iA«!j$m.i-. 

7 STM ft AFM„ ®4,X£qA»iMJXM®J,iT#3t:®lWtli¥ 

Hift. X ft {£ ft *-j£ ftf) £ ® ft ft 

*. IFft ft„ . a Sft,Si H ft % f pVi ft A 5F %.IS ift^*f # ® 

a 20 x*, ffimm.®#. AW^w*^aft«ttAfts*^# 

AifiiS^Sili: ft g WlSfflafto 

1. * 

-efniftsmxa.sHfix 

a«»xa<, 

(1) «»x« 

feAW**®£W«XattAi5»^W*«fclftA. 19 

1*«ft, ft i£ X K M £: # ;*= 

sexaM2otts«*ft*®jffi^MftAo 4n xft?;■» 
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□t> ^ > in ^ & K* $ ^ ^ii'+jf# 



# f Wfc36 te WttH-*J**, ffi A#ft 

tflEsliWML 50 - 60 

3fe»j:aa^aAaBi-aiHifci.*„ mM.SLWi •.«£*&-£ 

yiJlik^#j’ v - n n n*iBf3|1tt, * MtSAttfll«M, fflft 

rWffcl$r. ®«iS»xe, A3SKI# f ;£»3e»ftiA 

in iH t>■ mi' j'A%W*sas„ RTW)WI#4:iflffl3S:(^i:S4 
W& A 36 Wits W WSftfflSfe, lF*SffiMS-fc, It 5*B5ftt4g ^|fi] ® 

( 2 ) an® 

* *1 %&, tt % * n flW,» A 36 « $ ft; R n n B #, j* ® « « ff # 
Attf+o iT»B.^A®na«t,7lfS#»K'f t WMIg«,lifKJ: 
«sa-gB^i'BiaAsa-^#F*4ffl®«w5i-^ttmao g* 

#fttifc#sc?f inserts*##### 

» am ^WMiarr,, 

1879 ip, (Walther Flemming)ft:*, 7T 

tt#SJ TlfflM^Siaa ^ WS 7 9B86, 

ffl*„ #*MlEa<—7-7»itWiBW)^ft—e, ®|S|j®7aB 

ns^*!aaw“*^”7o 

1882 ¥**0jai)g7-4:*®s<)ii, i¥iaiftaje7a7'a 

s. sw.fe^stBte® 
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w»«<H¥SHfc7. raw, r 

qwest* «, ^«tt« 

jj-hbl its, 

^SSMiXmi&T --1«, rSi & ffi & IS fi @ ft »! & ® X $ $ 

(SSt^o (W 13.10) 



(«> (Ji) fi) 


BEl 13.10 

r**f^So 1888 & a *? a| K ft g ft 

(Wilhelm von Waldeyer)^n3^6S5S©T"3efe(4 ; "®7'^¥, S 

3ts#fc&#oirFSS7 o 7TJlrlS®iEtt, ^H'EnWj&Stfc, fiftft 


467 # 


* # >t-Ml S - 3t|fr . $ ft®® PS i$ti #im-® 



* 


to 


+ 


$ 






^ffi'^j2J$rt£(Wilhelm Fredrich Benedict Hofcmcister)W^-?- 

Afn^WjffiSHfefeftfjajje, sai r 

wsca*t«iS5iEwaffltt-^^c 


anus x a * #& &■ (*«gg at s-, ® ® is &tt ,m ® #&s ® » 




«6im±»ft5!l ft—T, ttitt ftt ft $ & * »flfi, ffi* 0 W 


t**as®w*ia* ni te =sis t* * it, iisttr® r ymm^r^m 




t, #J «W #J 


A. 

1=1 


&>£, es^l)^?lJa;J!ET''^Wf1UIli.^'^R^(l/^^^^^E* 

Hj«wfraHfls^3?,> ttfeiaajsi«*— 







(3) ili 



«*ft * w f*j* ft * is Vi »ffl ft ifj # a w m a j® 


i@ **ij a a « a w ft#, & - s w i s a ks <k w# & f» 


SfXSXSiS -J'-^iSXilugXik 

wgi5x*o n# 


F W i* & „ 


* a+a sj w ip»?* ft , * is © st » x e w ia o 

2- Sifti&tt* 


1953 ft 




ws^fli^NWffia^sidjr dna«-t-»s 


?fa rftft w»h;e„ aa 20 
t - n £ « #—*Hie@„ atHis^2o W4p,a^ 


F-nsstB«rf:#—ssxe^2o 
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i -ftSrirftWfto 

J8 ft « Shy. ® ft OTIWS* «», * Tft*W-T.f5! ftWit.4! ft 

10 £ft„ SB Cfili 

CD awxe 

SliJISX# dna iffifift, S # ft & # # £ ft ,£ H ffi 
S5 AftSBg&^bMitff ft, Baft* WbB ft 

M-ifl^ikili AlnSfWfflW 

PSisKttMK-fl'SW.-, *T- ! S-HW1t.E;,am+Pffi^So I9ltt 

£2 60 ft ft X X ^ itfe ^l| a 4i ft iSl $ti ft ( Grogor Johann 

M ende 1), flk B A #« R M ft ¥ t# * B S * ft * #l| ^ n •]-W ffe a 

■?• s #p & «x w% a js ft m ., w w b- je * » ft & h a ® s- # 

iwtt-sss, r §feft«:ft.# $u 

SfJSEnrSfft#®. 

ftMafe^B<#-e.ft ft e, ft >, as ftssa ft i^ ■£ tt 
^fte^^ftfflSrffattapetitic-^o {&ftft.® prefix 

T: ( 

(D 3 » S * (•& $« 

fe$. PftfiES. # B 32ftiS|S W#£ W f 1 Sf ft®® ( Wilhelm 

Ludwig Johannsenlft 1909 ftJUfti ft t, ^ft^ tiEft ft B 

a a "Htt" a", a#.#ft®feft*-awHft^fi*a, 

© ^#—fttittft^—ft#it*fcH ■staa^^H, Jtfta i 

469 # 


I- 






0rM, SWtttttlWW'ffllJS 

ftntx^TffifJsi'WtEWH^aiao aw-t*wnTw*ffli^ 

@ t-^e# 

w, wia, w*k-w***«?= 

® W®, Htt??±Bflfift«]fS'N* 

feaiiia*safli' v -iwiii#«»)S*, »s £■&&,&&&. $u# 
w #« ft w-•§•:f «-k s h ( bp mw m •& =r-'ha a «—-t- st e, 

w^e*H)W«%*5!, *wsft«s« 0 asstwffi^wwi' 
se,^fi®a , waii#© fts. 

#«»#? ,: ±ajWJift'ifiSi a: ±sfe«w^o s#fc#a {,ia 

fe*0fn^##4SWSfeffl.£a -fcaiattfi-&-+,KW*Je- 

fi s£ & 0 #££■»«, £#« 

#if««ste»iiko 

TSteSBr^sfeiH 1 . r4*iaea # 0 

susses 19 a® 60 teiRff a 

ttffi its * ¥ T aj #,» J- to SF *&St± W * « tt % # % f* 3 IS fij 
(Karl Wilhelm von NagelOo ffl*. ft WJXtftTO *#?„ ftfS 

W6BBMttSffai5#fey^tfia{fe(flks awaifeaaa# 
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, ft »), tt u. * a » a m s m r m m a s # it ^ja a „ 

* «Ip ft *S ih ft ft fj # ft Hi * * H.J , P? iff fife * « SJ ft f# 

itssww^±*, WMffiww* r,ST»(#sjatta.«# 

^TIT). 1866 ipJB ft 9$ A *£ * it —t * 

*tk ffl ft * 75-tt i$V i; ±, ft M A % ft- ft A tt B-f W rt # &*f 31 ® 

Aflimfes, 

ft. A, imti&wftU! r 

w j «“«*a” 0 a«m#» 

1791 ip. 

-t*a^«t)l®#(Seth Wright), fh^flfeip#'t 1 W-H»lf*-^* 

SlTtb&aSMSJfa »W#'-t3filE8#Si)fi,)itAjifAttiiS» 
JIB A*ift, «Wj#-«i*#^*iSaa®ft)£WS*Si«iS 

K.ffJSWT-WSffi^o 

ItttE^, f^Btzd iff(Luther Burbank) Bi^^litfeillWTSf 

nr«efi-#*± 

**f S»I5^»E, S^WHt- AftB-¥# S ft dl 7—+fn * 

0M#f(Hugo de Vries), ^6BWP*Tffe)|ir(Karl Erich Correns)fti^l 
#WW-EW;4)E{Erich von Tschermak) c ftMH^17Alf£ES7'$n 

il^W^AWXfP.tfe^aitSHSilRWDPo 1900 ^H-PA® 

m&&rs£&mimxff: 0 =i'AH5fte**«i4±a:*-w 
WA*,#fi«?+^S#f-##SJT*®ai«A* Q H^AWI 
)p#« 1900 ¥«*T,«^-Aiitaais {g*p»A*, #j.ss}e 

£ a W3S #it & * ft fa, Bff ffi ft B M X fp ift jfi A Sffi * * B „ 
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K-HHft a si& &M &" a\ ^^hkk4 



ifefe# 2 m $, m$-m\m#* 

^(Waller S. Sutton), Ml i# 1904 ilj, &feflMft3£® 

Wit—^ fef£fl M-f 



mm 

J;T± 




Flo Mfl, AHW23 tfSfefcfts 



o 


„ W ia, 't@?IWfW tfi ^Aifirift, » 


e** «s A# £ « pa w m a „ 





±%^a« in^an 1 at *: ssr «-■- 

^■o •e^ft y h®JlH2«,W*-#»T(t ( J«!ia?ljtt 0 J&tDXfS# 



# w w #: tt ^ ± ^ a » ^ 



- /K 4N. ( Thomas 


Hunt Morgan), ?E 1906 ^Si.aij fl3 ^4e§ ( drosophila melanogaster) 


3fEOTftiS# 


■L> 



ft ¥ ” it ^ irtf © « M Si «Tf- 



Bits 



(William Bateson) ll: 1902 

SWMOT M aWtt.Sa &»“«£ »; fflfit 4-— 




HK*»#«isis : i£m*s±sa!TttS!iit#tn.a«i 

¥#*. MSI, *IM»W 4 »■•&#;, 41-tWSI 



'ME # 6*> ft fett (fit % “ x ss ft #”) m~ -t- « W Vk ft ft (# * 
xafefeff.ia-^*#Y*-fett„ 4u*Wx»<fettW«^ffi0s 


SW.^iEWStc 


W Y 

n J- 



o ffiS, 



is * & w #tira w w. # *a 



®JA-*A, (US*# y asfeflo 






in*- X i&fttti, ®ik 



—wsM IL ft) .S - r *E be Jft IE m fti, 

T. fflJ&.iniftfcSttfti x as <* tt -ft *fc n§, w ■£ ffitf #i y id & & 

JftW&tt'ifc'EftJ, 0* Y ffi 

w,s*Ka*«iU>i5To 

s#“j#”wa#«i »m (-&&“muffi”., # 

m m yf x m s, @ w fti«t* ji % £ * & isi ) „ jfi i k m w & n -% & 


#IS AgBeStlKf/m ft MM, alt jg S (£ ft) fHJSL^ * 

ft)SKS : ft) js£ tt„ Sn#-•1'iFi*4#W "bxakfe#: bW 


r 


ffijeijiiJdLA^ftiSa, -t- x Sk fc ft ffl iwHl ft ± 


fto SrW.ifeSt&i'.l^tfiS*, uTB-irt-g 


-t-"®##”. to 0r r-& ftj 0N & »Jt # jE # M x8k£>ft, 




+!»*#**« x 3sfi{t„ x &fe{£±#€:$fti3|51'-!JT]-j 1 , » 
# & —ixFJfrM-f AWtriE# x 

*—^iE# Stf-Mflftr y Sk fi # ft) ffi ^-g fif, y 


&6 ft m a &■# f+ £ ffi xt k m =f rt ft; au^ jl *#t * a, % * st 




Bf*± 


tilSfJL,^, 




lift 










Ssse*^ffi^T*fti), wfet«4W3£HMSsca# r 

JfiLS*. JLJftBHfr#. f&m-jcJLm: 

JE*enittS$T». •tefnwa^* 
-t- jfiL s* £ # i a sf« a «tt # fti w * «■ 4 m * , h * e #t 



(Gregory Rasputin) ft I s ifiL .& )^i,®. ft ft f£ 


E3 



?ffeTWAW^flf,*^^5fcr¥t(|ro laEteB—t-icJL 


ttic JfEMSJE# 




, ftiPlitTM 



• 0 (Bourbon) It 




( Romanoff 4* Hi SE T JftL&jpf, #r W \ if] ^ ^M 
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«±, 39 Ax Jfefe(+, ffi i ia 

£-T-*fe«"FB*W«$fe, VmikH A£fS 3 rn 7 ¥,ttiiTs*Jii*-t 

tW„ 

--t-w& m o w», s*» 

fcfcSTtetfftSJ—ftJEH, 

-I^SiWX, Mist 

*tw«aasiai$M*ft:tittttE«j»w dna hiiatas 

5rwat# dna watww#a jh- fto aaxett^ffiAnsrbi 

3M»tt2ITOi8fS»®, »JH AWKSfiJiSfli 
«BftftSH5!itSi,#HXei5S(WR#B'ftS^W : tJ9r® 

10 o 

xatiasfefr, 

ft*. Mm#aWJM“£^”AilJ&Ai*WIS»o 
S5WXi£a*s*MAXa«tt;irft5|6R#, R*lX£W‘f » 
si. aifR»BJA*Eitti(i*«n(ii4 i 

»«, wffi , esAfta##-M? L Krt, a am* a* 

a, J9f m a & * /jn # fe a # £ as ?l m, e w «. n * re =rw « a 

1 -, Jt-S-fiKTfiffiKT- Ail'I 1 w#tt, HTKlSSIftiJ-WWSI. ii 
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i±i£ » Jr a» m ft «r«i a «r # m 3* e « ± * 




AfliEgjua, 



h ft ^ ft, * a ft * is ft a r- s a a w a a a- „ « g 




c 


SR/)t"JWffl? c £*#Afnflf4fWSi4®«aW(St*B w 


-s&ttT-g- 










,sffiaa*8t*saie/5ii 0 

<* * i@5» ^«? m a ^ * 



E^PJ* 

fist,, war 

,sc**«Ak4ti»SAr» 

•PH® ft. ■£(n-ff4W$flt*S«i^S®#i*«X+#Bs!|, 

M&.M. lOO&JrftSSttlW'P.RBig® 3-4 jtttft 






^9l#l a 


ftEI5±o 1977 ^ 

ftAJSSSt 


J 





W^SE* SlBAKftiS !H :&»«• 






ii # i» X IB j£ « £ K 



PttMUW 

JKft It ftIKft itL*t X ft 4H£, uJMAjt?rffi3SKA#W,®tt 







JtSAft 


asFffrflia,+^A„ mm+, BXr^taAiuftaiBigisw 


S 47 ft, 100 £# 



o u+e 


f20#» 



*3 


lagans®**. 



E«trtz,ff«Sr,=FttX*ft 10 #BS 






B-tiSo 




ffW. flHtBBftttUfttt-ftft* 




^±fl}gtft«^0«3S 



a,A inw^*«SH-tia„ aafEffi,afeft!ft*Hffe#i 


9 



£ 



> ISIS 1999 #ft 



a#,^ttt#40%ft|fSHX*pl 50%ft$f 






7f^lS„ 2000 if-, ttt If A a, ffl *, 



40 %, it 2320 

4#is« 





f 
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Rea 4420 JJ'2 :®, i & #ti0fHW 16% ; 
iS,70% W ;fc u Ji $£ 3£Hi:a» f 


L" W K 9-.«ft iU *. it 1^ ? Sf I ^ te *, ■t. ^ K A « 


<h*,$$SH Mmmmm , imrih 

tii W*4;ttfti!i¥ ! &€X-f±Wfe]®'o TtJWm 


tt(5J3S f ««123 S 

p n B £■ ± W f - it #s it fife fn ffl « ± S, it-8fT *tf$ K H ft a M & 

J*= «#U,SS;?aiU®Wie^:Arfl«li:an*ll®f$lSR3£* 0 
(2) ‘fetj&PfttS* 

tim^X clone s** 

£-M&ft, (SftW'FH, 


M s.«iis«, tt #i s;» s a® jSi®) *$, *se& jt&, & 


ttS\St„ fig, S1SHA*.ftit^USWSi 


“S:iS”i.«, ®WJ, a*«^;±iKMT<, 


Afn-ty.*, spttM- -t-tt 




7H 





a®«js, amt wwajissMTpftwa#^®^, smm- 

* nTffiaW^Hfcfll 7 g#»'?H$ > lfi.*t#iE!' 




fe T « a Sfi « Sfl 3J IS *S# fc& w 


fr^, a 






atwl, 



E8&^**JS#(H.SpeTnann)T 1938 ^JtfitT 


fl2T* O 


1952 *f-, ^TSt&W(R ■ W. Briggs)fO£('T J. King) }S jfcTM 
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pi u, w $ ft *tu & * w « » b # 


• i 




"<f #L 4] ft M ft U Ml Bf ft &S T ]Wf*F-. fl£ N*-WW-flJT Wift IS 
fflnttt-H:®,WS.3] ft ft ft-t ■ flr ® *6„ jh is ■:■?.'if. tffjfta?* 

its M M*-rf W 8 E ±-», ««* SfeBfttirf*, ® jjij j j** 

£A<J , 411 *-ft «f* (Illmen™) ff ffi .$ X ifi 

ts © )* ft ^ s? r rtr p 1*1 wifi hh » ns in * i m w w m ija 

1983 £ ft ft#f (Mctiia.il> *gft * 

£Sofaf.)£tt ^45._|LUgT . flk tr T '£ 111 Kl Qlf Sh “n tic » Ur fcL 



‘ j 

;H 


J 


Ji 



JL j 

r. 






am 
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